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Tuesday,  March  22,  1994. 
NATIONAL  SCIENCE  FOUNDATION 

WITNESSES 

NEAL  LANE,  PH.D.,  DIRECTOR 

JAMES  J.  DUDERSTADT,  PH.D.,  CHAIRMAN,  NATIONAL  SCIENCE 
BOARD 

frederick  m.  bernthal,  ph.d.,  deputy  director 

joseph  kull,  chief  financial  officer  and  director,  office 
of  budget,  finance  and  award  management 

mary  clutter,  ph.d.,  assistant  director  for  biological 
sciences 

melvyn  ciment,  ph.d.,  acting  assistant  director  for  com- 
puter and  information  science  and  engineering 

joseph  bordogna,  ph.d.,  assistant  director  for  engineering 

robert  corell,  ph.d.,  assistant  director  for  geosciences 

william  harris,  ph.d.,  assistant  director  for  mathematical 
and  physical  sciences 

cora  b.  marrett,  ph.d.,  assistant  director  for  social,  behav- 
ioral, and  economic  sciences 

neal  sullivan,  ph.d.,  director,  office  of  polar  programs 

luther  williams,  ph.d.,  assistant  director  for  education 
and  human  resources 

nathaniel  pitts,  ph.d.,  director,  office  of  science  and  tech- 
nology infrastructure 

constance  mclindon,  director,  office  of  information  and 
resource  management 

larry  rudolph,  acting  general  counsel 

raymond  e.  bye,  jr.,  ph.d.,  director,  office  of  legislative  and 
public  affairs 

linda  sundro,  inspector  general 

Opening  Remarks 

Mr.  Stokes.  The  committee  will  come  to  order.  The  National 
Science  Foundation  is  requesting  a  total  of  $3,200,000,000  for  fiscal 
year  1995.  This  request  is  $182,200,000,  or  6  percent,  above  the  fis- 
cal year  1994  level. 

Today  we  will  be  hearing  from  Dr.  Neal  Lane,  the  new  Director 
of  the  National  Science  Foundation,  and  Dr.  James  Duderstadt, 
Chairman  of  the  National  Science  Board.  We  welcome  both  of  you. 

(1) 


Dr.  Lane,  this  is  your  first  appearance  before  our  subcommittee, 
and  we  are  delighted  to  have  you  here. 

I  appreciate  the  visit  that  you  made  to  my  office  as  a  courtesy, 
and  I  would  like  to  have  you  introduce  your  associates  at  the  table, 
and  then  you  may  proceed  with  your  opening  statement  or  recog- 
nize Dr.  Duderstadt  first.  Whichever  way  you  would  like  to  proceed 
will  be  fine  with  the  subcommittee. 

Dr.  Lane.  Thank  you,  Mr.  Chairman,  We  appreciate  the  oppor- 
tunity to  be  here  today  to  talk  about  the  1995  fiscal  year  budget 
for  the  NSF.  I  would  like  to  introduce  my  associates  now  who  are 
in  the  room.  Dr.  Fred  Bemthal,  who  is  Deputy  Director;  Mr.  Joe 
Kull,  Chief  Financial  Officer;  Dr.  Mary  Clutter,  Assistant  Director 
for  Biological  Sciences. 

I  assume  people  are  raising  fingers,  right?  Thank  you.  Dr.  Joe 
Bordogna,  Assistant  Director  for  Engineering;  Dr.  Mel  Ciment,  As- 
sistant Director  for  Computer  and  Information  Science  and  Engi- 
neering; Dr.  Luther  Williams,  Assistant  Director  for  Education  and 
Human  Resources;  Dr.  Robert  Corell,  Assistant  Director  for  Geo- 
sciences;  Dr.  Neal  Sullivan,  Director  of  the  Office  of  Polar  Pro- 
grams; Dr.  Bill  Harris,  Assistant  Director  for  Mathematical  and 
Phvsical  Sciences;  Dr.  Cora  Marrett,  Assistant  Director  for  Social, 
Behavioral  and  Economic  Sciences;  Dr.  Nathaniel  Pitts,  Director, 
Office  of  Science  and  Technology  Infrastructure;  Dr.  Grene  Cota- 
Robles,  Equal  Opportunity  Advisor  to  the  Director;  Ms.  Constance 
McLindon,  Director  of  the  Office  of  Information  and  Resource  Man- 
agement; Mr.  Larry  Rudolph,  Acting  General  Counsel;  Ms.  Linda 
Sundro,  Inspector  General;  and  Dr.  Ray  Bye,  Director  of  Office  of 
Legislative  and  Public  Affairs. 

Mr.  Stokes.  Thank  you.  We  welcome  all  of  you. 

Dr.  Lane.  Thank  you.  I  am  also  accompanied  by  Dr.  James 
Duderstadt,  who  is  Chairman  of  the  National  Science  Board  and 
President  of  the  University  of  Michigan,  and  with  your  permission 
I  would  like  to  have  Dr.  Duderstadt  offer  a  statement  for  the  record 
on  behalf  of  the  National  Science  Board,  and  I  request  he  be  given 
a  few  moments  to  summarize  his  statement. 

Statement  by  Dr.  Duderstadt 

Mr.  Stokes.  Dr.  Duderstadt,  we  are  pleased  to  have  you  with  us 
this  morning.  We  will  put  your  entire  statement  in  the  record  at 
this  point  and  you  may  proceed  in  any  way  you  would  like. 

Dr.  Duderstadt.  Thank  you  very  much,  Mr.  Stokes.  It  is  an 
honor  to  be  able  to  make  some  comments  in  support  of  the  budget 
recommendation  for  the  National  Science  Foundation,  and  also  to 
express  the  deep  gratitude  on  the  part  of  the  National  Science 
Board  for  the  very  strong  support  this  committee  has  provided  the 
Foundation  in  its  activities. 

We  are  obviously  in  these  days  in  the  midst  of  enormous  change 
in  our  world,  and  they  are  changes  that  are  driven  by  a  society 
which  is  becoming  increasingly  dependent  upon  educated  people 
and  their  ideas  as,  literally,  the  wealth  of  nations. 

The  National  Science  Foundation,  of  course,  plays  a  tremen- 
dously important  role  in  producing  both  basic  scientific  research 
and  the  educated  people  capable  of  applying  this  knowledge. 
Throughout  the  history  of  this  nation,  scientific  research  has  had 


great  impact  in  responding  to  national  needs:  Development  of  mod- 
em agriculture,  responding  to  the  needs  of  national  defense,  health 
care,  and  as  our  Nation  shifts  toward  new  priorities  and  new 
needs,  whether  it  be  economic  competitiveness,  rebuilding  the  na- 
tional infrastructure,  and  so  forth,  we  believe  the  National  Science 
Foundation  will  continue  to  play  a  vital  role. 

Several  months  ago  the  President  of  the  National  Academy  of 
Sciences  gave  a  short  list  of  the  products  which  flowed  out  of  these 
intellectual  activities,  and  I  would  like  to  just  mention  some  of 
these  activities,  because  they  are  quite  interesting:  Modem  agricul- 
tural products,  biotechnology,  magnetic  resonance  imaging,  penicil- 
lin, modem  machine  tools,  digital  signal  processing,  modem  com- 
puters, lasers,  computer  workstations,  artificial  intelligence,  word 
processing,  instrument  landing  systems,  inertial  guidance.  All  of 
these  at  one  point  or  another  flowed  out  of  very  fundamental  re- 
search, much  of  it  conducted  in  the  Nation's  research  universities 
and  most  of  it  supported  by  the  Federal  Government.  So  those 
ideas  are  absolutely  critical  in  addressing  the  needs  of  our  society. 

Beyond  that,  the  National  Science  Foundation  plays  a  very  criti- 
cal role  in  producing  science  and  engineering  human  resources,  so 
necessary  for  the  Nation,  whether  it  is  at  the  advanced  level,  the 
Ph.D.,  or  whether  it  is  K-12  education,  or  whether  it  is  due  to  gen- 
eral societal  awareness  of  the  importance  of  science.  And  so,  in  a 
sense,  we  believe  that  the  Foundation  really  will  play  a  pivotal  role 
in  this  Nation's  effort  to  respond  to  the  challenges  of  the  world  that 
is  rapidly  changing  about  us. 

For  that  reason,  the  Board  strongly  supports  the  President's  pro- 
posed budget  for  the  National  Science  Foundation,  and  we  look  for- 
ward to  working  with  Congress  to  strengthen  all  aspects  of  Federal 
investment  in  science  and  technology  and  in  education. 

[The  information  follows:] 


Testimony  of  Dr.  James  J.  Duderstadt 

Chairperson.  National  Science  Board 

Before  the 

House  Appropriations  Subcommittee  on 

Veterans  Affairs,  Housing  and  Urban  Development  and 

Independent  Agencies 

March  22,  1994 

As  Chairperson  of  the  National  Science  Board,  it  is  an  honor  and  privilege  to  have 
this  opportunit\'  to  testify  in  support  of  President  Clinton's  proposed  budget  for  the 
National  Science  Foundation.  The  six  percent  increase  that  the  President  has 
provided  to  the  National  Science  Foundation  represents  a  critical  investment  that 
will  enhance  our  Nation's  capabilities  in  science,  engineering  and  education. 

The  vitality  of  NSF's  mission  and  the  importance  of  research  and  education  in 
advancing  the  national  interest  was  recently  affirmed  by  the  report  of  the  Board's 
special  Commission  on  the  Future  of  the  National  Science  Foundation. 
Research,  as  noted  in  the  Commission's  report  and  supported  by  NSF,  functions 
both  to  achieve  broad  national  strategic  goals  and  to  increase  the  base  of 
knowledge  for  future  science  and  technology  needs.  In  addition,  exposure  of  our 
youth  to  the  problem  solving  approach  inherent  in  the  conduct  of  research  helps 
prepare  them  for  a  lifetime  of  work  experiences. 

The  National  Science  Board  is  seeking  to  focus  national  attention  on  major  issues 
of  science  and  engineering  research  and  education.  Last  month,  following  an 
extensive  review  of  the  most  current  data  available,  the  Board  highlighted  three 
critical  issues  that  we  feel  must  be  addressed  if  this  Nation  is  to  maintain  its 


leadership  in  science  and  technology  and  assure  the  productivity  of  its  research  and 
education  systems.  I  have  attached  the  NSB's  statement,  "Toward  the  Next 
Century:  The  State  of  U.S.  Science  and  Engineering,"  NSB  94-24,  February.  1994. 
to  my  written  statement. 

First,  the  production  and  use  of  knowledge  requires  a  commitment  to  strong  and 
consistent  long-term  Federal  investments  in  the  science,  engineering,  and 
education  enterprise.  We  have  only  to  look  around  us  to  see  the  benefits  of  the 
past  half  cenmry  of  broad-based  Federal  support  —  benefits  so  ingrained  in  our 
daily  lives  that  we  often  take  them  for  granted.  The  health  of  the  U.S.  economy 
and  the  competitiveness  of  our  industries  rely  increasingly  on  the  exploitation  of 
scientific  and  engineering  advances  and  on  the  availability  of  an  adaptable, 
educated  and  technologically  prepared  workforce. 

The  current  Federal  R&D  budget  reflects  a  continuing  adjustment  to  post-Cold 
War  priorities  and  a  renewed  focus  on  civilian  needs.  Despite  the  increasing 
importance  of  civilian  research  for  innovation  and  economic  growth  however,  we 
as  a  Nation  continue  to  lag  behind  some  of  our  international  competitors  in  the 
percentage  of  gross  domestic  product  devoted  to  nondefense  R«fcD.  Colleges  and 
universities,  in  concert  with  industry,  and  state  and  local  governments,  have  helped 
pick  up  the  slack  by  increasing  their  share  of  total  R&D  funding.  But  it  is  also 
clear  that  the  pursuit  of  new  knowledge  and  its  transformation  to  societal  benefits 
has  become  increasingly  costly  as  we  address  more  complex  problems  that  require 
ever  more  powerful  instruments  and  analytic  techniques. 

The  NSF  budget  will  support  a  diverse  portfolio  of  activities,  some  of  which 
directly  contribute  to  the  achievement  of  current  strategic  national  goals,  and  some 


of  which  hold  potential  for  addressing  future  societal  needs  that  we  cannot  forsee 
today.  Federal  R&D  support  is  appropriately  viewed  as  an  investment  in  the 
Nation's  future.  All  investments  come  with  a  degree  of  risk.  Not  all  investments 
will  pan  out,  but  those  that  do  can  provide  a  tremendous  return  and  shape  the 
course  of  our  society  and  the  quality  of  life  for  you,  for  me.  and  for  our  children. 

The  second  critical  issue  raised  by  the  Board  is  the  Nation's  need  for  a  technically 
competent  and  scientifically  literate  workforce.  The  general  public  recognizes  the 
value  of  continued  investment  in  science  and  technology  and  the  importance  of 
education  for  achieving  personal  and  national  goals.  At  the  same  time,  however, 
the  general  level  of  scientific  literacy  and  technical  preparedness  is  not  adequate  to 
meet  the  emerging  needs  of  our  changing  economy.  Consequently,  precollege 
science  and  mathematics  education  is  a  major  national  concern  being  addressed  by 
a  variety  of  NSF  programs  in  the  budget. 

Third,  the  continuing  need  to  encourage  innovation  and  to  ensure  the  most 
effective  use  of  scarce  resources  demands  a  stronger  focus  on  cooperative 
activities,  both  domestically  and  internationally.  Collaborations  not  only  achieve 
cost  savings  to  American  taxpayers  through  shared  ftmding  and  use  of  facilities 
and  other  resources,  but  people  working  together  across  traditional  disciplinary 
boundaries  generates  new  knowledge  and  excitement  among  the  participants.  New 
university  partnerships  with  industry  for  example  will  result  in  more  effective 
diffusion  of  knowledge  and  ideas  from  academic  settings  to  industrial  applications. 
The  budget  before  you  promotes  these  partnerships. 

The  National  Science  Board  is  committed  to  maintaining  U.S.  leadership  in 
science  and  technology  and  assuring  the  productivity  of  our  research  and  education 


systems.  The  Board  strongly  supports  the  President's  proposed  budget  for  NSF, 
and  we  look  forward  to  working  with  the  Congress  to  strengthen  all  aspects  of  the 
Federal  investment  in  science.  technolog>'  and  education. 
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I.  Introauction 


The  Nationai  Science  Boara  iNSB)  is  char?eQ  wiui 
r'ocusm?  nanonai  attention  on  major  issues  oi  science 
and  engineering  research  ana  education.  An  impor- 
tant aspea  oi  this  responsibility  is  the  pubiicanon  oi 
Science  a  Engineering  Indicators,  a  bienmai  repon  oi 
data  ana  trends  on  American  research  and  education 
in  the  sciences,  mathematics,  and  engineering.  This 
report  submitted  to  Congress  througn  the  President, 
provides  a  quantitative  overview  oi  the  health  ana 
achievements  of  the  science  and  technology 
enterprise.  To  accompany  Science  i-  Engineering  In- 
dicators •  1993,  the  Board  presents  this  statement 
highlighting  issues  that  must  oe  aadressea  bv  the  .N'a- 
non  to  maintain  continued  U.S.  leaoership  in  science 
and  technology  and  to  assure  the  productivity  oi  our 
research  and  educadon  systems. 


II.  The  Changing  Context  for 
American  Science  and  Engineering 


,:iiizea  '.c  roster  sustauiaoie  ceveionment  m  ail 
-.ations  £r,a  to  contncute  to  tr.e  soiudon  oi  global 
-robierr.s. 

'•\"thin  tne  new  mtemanonai  context  the  health  of 
-he  U.  £.  rconomy  ana  the  comoetidveness  of  our  in- 
dustries reiy  increasingly  on  me  exploitation  of  sden- 
afic  ana  technological  advances  and  on  the  availability 
oi  an  acaotable.  educateo.  and  technically  prepared 
voridorce.  The  growing  intemanonaiization  of 
science  and  significant  improvements  in  human 
resources  and  researcn  capaoiiities  of  other  nations  re- 
quire that  the  United  States  maintain  and  enhance  its 
own  capabilities  to  take  advantage  of  discoveries 
around  the  giobe. 

The  next  few  years  will  be  critical  for  establishing 
the  policy  directions  that  will  guide  us  in  the  new  era. 
In  the  transition  to  a  new  political  and  economic  frame- 
work, it  is  vital  that  the  United  States  maintain  the  mo- 
rrielitum  generated  by  decades  of  sustained  growth 
and  commitment  to  excellence  in  science  and  engi- 
neering. The  ability  to  do  gooa  science,  and  to  do 
gooa  with  it.  are  not  guaranteeo.  Both  will  require  in- 
vestment m  ail  components  of  the  system — industrial 
researcn  and  development  (R&D),  nanonai  laborato- 
ries, and  acaaemic  institutions — as  well  as  in  areas  of 
strategic  importance  requiring  special  attention. 


ill.  Trends 


"Investing  in  science  and  technology 
is  investing  in  America' s  future. " ' 

William  J.  Clinlon 
.\ovemoer23,  1993 

The  nth  issue  of  Science  i  Engineering  Indicators 
appears  at  a  crudai  time.  .■\s  the  20th  century  draws 
to  a  dose,  the  world  is  reaping  the  benefits  of  a  half- 
century  of  broad-based  Federal  investment  in  sdence 
and  technology.  The  knowledge  produced  by  sden- 
tists,  mathematicians,  and  engineers  has  dramatically 
increased  agricultural  production:  it  has  created  new 
industries  such  as  senuconductor  manufacturing  and 
biotechnology;  it  has  cotmeaed  the  world  with  infor- 
mation networks:  and  it  has  created  the  means  for  a 
dramatically  healthier  and  longer  lifespan. 

Sdence  and  technology  will  be  even  more  impor- 
tant in  the  next  century.  With  the  end  of  the  Cold 
War  and  the  rise  of  a  global  economy,  national  and 
international  goals  for  sdence  and  technology  are 
being  shaped  by  new  forces  of  economic  interdepend- 
ence and  competition.  The  knowledge  produced  by 
sdentists.  mathematicians,  and  engineers  must  be 


Investment  in  Science  and  Engineering 

The  United  States  still  leads  the  world  in  total 
national  and  industrial  R&D  investment^  and 
continues  to  set  the  standard  for  excellence  in 
researcn  and  higher  education.  .M.  the  same  time. 
there  are  concerns  about  U.S.  periormance  in  the 
global  context^ 

Other  countries  are  closing  the  gap  with— or  are 
even  leading — the  United  States  by  some  measures.'* 
Newly  industrialized  countries  have  sharply  increased 
their  investment  in  sdence  and  engineering.  As  one 
result  in  1991  the  combined  natural  sdence  and  engi- 
neering baccalaureates  of  sbc  Asian  nations  exceeded 
those  of  North  America  and  Europe  taken  together.^ 

Total  national  R&D  expenditiires.  adjusted  for  infla- 
tion, rose  rapidly  from  the  mid-seventies  through  the 
first  half  of  the  eighties.  However,  since  1985  they 
have  been  virtually  flat"  Furthermore,  as  noted  by 
the  recent  NSB  report  TIte  Competitive  Strength  of 
U.S.  Industrial  Science  and  Technology, "...  the  real 
rate  of  growth  in  U.S.  Industrial  R&D  spending  has  de- 
clined since  die  late  1970s  and  early  19808."' 


Tha  phoiomicnigiapn  on  the  cover  deoicis  crystallites  ol  the  common 
vitamin  BloUn  (VHunUi  H). 
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~-.e  oirreni  federal  R&D  buaee:  reaecK  co.-.zr.u- 
r.?  aamsnr.ent  to  oost-Coid  War  onor.nes  ana 
renewea  locus  on  c.-uian  neeas.  L-  pamcuiar.  over 
"j:e  las:  aecaae  deiense  soenoine  nas  aeciineti  iron; 
:;9  to  59  percent  oi  the  Federal  R&D  bud?eL'^ 
N'evercneiess.  aesoite  the  mcreasin?  importance  or 
riviiian  researcn  to  innovanon  ana  econonuc  growtn. 
•ve  cononue  to  ia?  behind  some  other  industnaiized 
nations  in  w.e  percentage  oi  the  gross  domesnc 
proQuct  aevoted  to  nondeiense  R&D.' 

Colleges  and  universides  continue  to  increase  tneir 
share  or  nanonai  R&D."'  But  Federal  tundin?  as  a 
propomon  oi  the  total  support  lor  university  researcn 
has  aeciined  since  1980.  while  the  conmbutions  irom 
industry,  state  and  local  govenunent.  and  universmes 
have  increased.  Also,  in  spite  oi  greatlv  increasea  uni- 
versity investment  m  research  iacilities  ana  instru- 
.Tientation.  a  substantial  proportion  oi  academic 
research  space  is  in  cndcal  need  oi  renovaoon  ana 
repair,  ana  research  instnimenianon  needs  have 
grown.'' 

Human  Resources  and  the  Workforce 

The  public  attitude  regarding  both  the  value  oi  con- 
tinued investment  in  science  and  tecimology  and  the 
importance  of  education  to  achieving  personal  and  na- 
tional goals  remains  strongly  positive. ^^  At  the  same 
time,  the  Amencan  public's  level  of  scientific  literacy 
and  general  technical  preparedness  are  not  adequate 
to  meet  the  needs  of  the  changing  economy.''^  .\  pro- 
ductive, adaptable,  and  skQled  technical  workforce  lor 
all  sectors  of  the  economy  depends  on  the  quality  of 
the  Nations  education  system  at  all  levels.  Conse- 
quently, the  state  of  education  in  science  and  mathe- 
matics at  the  precoUege  level  remains  a  major 
national  concern,  in  international  comparisons,  the 
United  States  continues  to  lag  behind  the  highest 
achieving  nations,  even  when  comparing  our  best 
school  districts  with  their  national  performancer''* 

The  U.S.  system  of  higher  education  is  facing  new 
pressures  and  finanrial  constraints.  Enrollments  in  in- 
stitutions of  higher  education  continue  to  rise,  and  the 
student  body  has  become  increasingly  diverse  with 
respea  to  age.  ethnicity,  and  walk  of  life.  At  the  same 
time,  the  absolute  number  of  undergraduate  degrees 
awarded  in  engineering,  mathematics,  and  computer 
sciences  continued  to  decline  in  1991.  However,  the 
increase  m  full-time  undergraduate  engineering  enroll- 
ments from  1990  through  1992.  after  a  9-year  decline, 
portends  a  nse  in  degrees  in  the  commg  years.  While 
women  and  African  American.  Hispanic  American, 
and  Native  American  minorities  have  mcreased  their 
representation  in  saence  and  engineering  disciplines, 
their  participation  rates  remain  unacceptably  low.'^ 


T  vQ-vear  ir.sctucons  .-.ave  arsoroeo  most  of  the  m- 
-rease  in  couese  enrollments  ir.  recent  vears.  But 
associate  aeerees  in  enzmeennc  tecnnoiogy, 
mathemancs.  cs.-nnuter  sciences,  ana  engmeenng 
:-.ave  laiien  smce  tne  mic-:980s.'-  Declining  mterest 
Lt  these  oegrees  in  2-year  coileees  nas  special 
significance  lor  enons  to  increase  pamdpanon  by 
groups  traaitionaiiy  unoerrepresented  in  technical 
disdpiines — eroups  that  rorm  a  aisproportionate 
share  of  the  enrollment  of  2-year  mstitutions. 

Job  opportunities  ana  salaries  tor  reapiencs  of 
science,  matnemancs.  ana  engmeenng  degrees 
remain  better  tnan  for  otner  disciplines.*'  But  there 
has  been  a  deciine  ui  overall  science  and  engineering 
employment  rates.  In  some  fields,  high  proportions  of 
new  Ph.D.  reapients  are  taking  post-doctoral  posi- 
aons.  and  pan-time  employment  is  becoming  more 
common  at  umversines  ana  colleges.  Some  profes- 
sional associations  also  repon  extended  time  for  job 
searcnmg  for  Ph.D.  graauates.-^  \  much  more  pessi- 
mistic ouUooK  pervaaes  deiense-related  industries.  In 
engineering  occupations,  aownsizmg  among  some 
indusmes  and  reduction  m  defense  spending  have 
contnbuted  to  a  doubling  of  the  unemployment  rate 
from  1987  to  1992. '^ 

Partnerships  and  Institutional  Concerns 

Partnersfiips  and  cooperative  arrangements  in 
science,  mathematics,  and  engineering  research  and 
education  are  becoming  more  important  and 
prevalent  both  domestically  and  intemanonally.  The 
excitement  and  importance  of  multidisdplinary  re- 
search, the  cost  savings  achieved  through  shvcd 
facilities  ana  resources,  the  more  rapid  di&sion  of 
knowledge,  and  the  explosion  oi  information  net- 
works— all  these  laaors  nave  provided  powerful  incen- 
tives for  the  increase  m  collaborative  approaches. 

In  the  United  States,  cooperation  in  R&D  activities 
within  and  among  seaors  increased  rapidly  over  the 
last  two  decades.  Activities  such  as  university- 
industry  research  centers,  multi-firm  R&D  allianr«>f 
and  coauthorsiiip  of  scientific  articles  have 
increased.^  States  have  become  important  players 
in  promoting  cooperation  at  the  local  leveL^' 

For  the  Federal  Government,  the  continuing  need 
to  encourage  innovation  and  to  ensure  the  most  effec- 
tive use  of  scarce  financial  resources  has  resulted  in  a 
stronger  focus  on  cooperative  activities.  The  reorgan- 
ization and  downsizing  of  defense-related  activities 
underscore  the  urgency  for  nanonal  laboratories  to 
cooperate  with  the  private  seaor  in  defining  new  mis- 
sions with  benefits  to  civilian  needs.^ 
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iV.  Issues  ana  Actions 


Science,  d"  ::seif.  provtaes  r.o  oanacea 
''or  individual  social,  ar.a  economic  liis: 

:  is  ejfective  :.•:  assuring  '.;:;  national 
■veifare  .  .  .  .is  a  memoer  or  a  leant  .  . 

Bull  uiihoui  scientific  progress.  ::: 
jmouni  of  ^enlevement  -.  other 
directions  l-/i  insure  o:ir  heaitn. 
yrosperirv.  ana  securin-  as  a  nation  tr. 
:he  modern  worid."-- 

Vannevar  Bush.  1945 

Investment  in  Science  and  Tecnnology 

A  robust  knowiedee  base  aopropnate  lor  econonuc 
growtn.  long-term  job  creanon.  Drotecnon  oi  the  en- 
vironraenL  and  soaai  weil-being  requires  a  conscious 
conunitment  to  strone  and  consistent  :one-tenT.  sut> 
port  tor  research  ano  education  as  a  part  ol  a  baiancea 
pomoiio  01  activines  ana  investments.  A  coherent  na- 
tional science  and  tecnnology  policy,  a  stronger  indus- 
trial research  effort,  and  a  refooised  mission  lor 
Federal  laboratories  are  essential  components  oi  this 
commirmenL  Equally  criticaL  as  stated  in  the  May  13. 
1993.  NSB  white  paper.  In  Support  of  Basic  Re- 
search?^ is  a  strong  foundation  of  basic  research. 

The  process  of  research  in  fundamental  sciences 
and  engineering  expands  the  knowledge  base  and 
directly  contributes  to  strategic  national  goals 
through  pioneering  discovenes  and  the  continued 
development  of  a  caare  of  educated  people  who  are 
the  source  of  new  solutions  and  new  opportunities. 
.■\pan  from  its  contributions  to  spednc  areas  of  nation- 
al importance,  the  ovemding  strategic  value  of  basic 
research  resides  in  going  beyonq  research  areas  ano 
questions  whose  utility  is  understooo  to  those  wnose 
applications  have  yet  to  be  discovered.  As  noted  by  in- 
dustry leaders  in  a  recent  report,  the  primary  value  of 
the  university  is  in  basic  research  and  education. 
These  activities  require  and  deserve  stable  Federal 
support.^ 

Recom  mendatiom: 

•  An  increased  fraction  of  savings  resulting  from  cuts 
in  defense  R&D  spending  snouid  be  redirectea  to 
dual-use  technologies  and  support  of  civilian 
research  priorities  in  strategically  important  areas. 

•  A  national  initiative  should  be  established  for  the 
renovation  and  modernization  ofuniversiry 
research  facilities  and  major  capital  equipment. 


•;  Tecnnicailv  Preoarea  Workforce. 
■^  Scieniiricaiiv  Literate  Public 

.\  techrjciiiv  comDete.i:  and  scientincaiiy  literate 
voridorce  cirawme  on  a  aiverse  ana  talented  popuia- 
ron  is  essennai  to  this  Nanon  s  future.  Changing 
'.abor  marxet  conoirions  tor  scientists  and  engineers — 
and  the  broad-basea  requirement  for  a  more  techni- 
cally trainea.  qualified,  aaaotable  woricforce  and 
;;ri2enr>' — -equire  continued  national  leadership  to 
ensure  auaiit>-  educanon  at  all  levels.  Increasingly 
jnportant  u:  this  context  is  the  coordination  of  the 
educational  process  with  the  present  and  future  needs 
ofthemarKetpiace. 

Recommendations: 

•  Mathematics,  science,  and  engineering  curricula  at 
ail  levels  of  education  snouid  be  evaluated  to  ensure 
:hat  ait  students  obtain  ine  background  needed  for 
:he  wortrr'orce  of  the  ntture.  jKppropnate  education 
should  be  responsive  to  -Moricforce  neeas  and 
opportunities  in  industry  and  government  as  well  as 
universities. 

'   Federal  agencies  must  increase  their  cooperation 
with  state  governments,  educational  institutions, 
and  other  groups  in  systemic  educational  reforms, 
such  as  tnose  promoted  bv  the  National  Science 
Founaation.  to  improve  me  quality  of  precollege 
education  m  the  sciences,  mathematics,  and 
engineering. 

•  Buildin  s  on  successful  models.  Federal  and  state 
governments  must  redouble  their  efforts  to  increase 
the  participation  of  women  and  underrepresented 
minorities.  At  the  post-secondary  level,  special 
attention  should  be  given  to  2-year  institutions, 
which  have  absorbed  the  great  bulk  of  growth  in 
enrollments  ana  serve  a  highly  diverse  population. 

New  Partnerships  and  Institutional  Issues 

The  coming  century  will  impose  greater  demands 
and  responsibilities  on  all  who  have  a  stake  in  the  dis- 
covery ana  use  of  knowledge.   .\  more  rapid  pace  of 
discovery,  the  increasing  importance  of  multidisdpll- 
nary  research,  and  the  confluence  of  research  inter- 
ests and  ooportunities  across  institutional  lines  call  for 
industry,  academia.  and  government  to  supplement 
traditional  modes  of  research  support  with  creative  ap- 
proaches and  relationships,  both  domestically  and 
internationally. 

Innovative  institutional  arrangements  appropriate 
to  the  needs  of  complex  muitidisdplinary  research 
teams  have  been  the  focus  of  many  new  government 
programs.  These  new  approaches,  complementing 
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.-.e  worK  01  mai\iQuai  invesceators.  rr.ust  connnue  :c 
:e  testea  ana  successnu  moaeis  exnanaea.  New 
u.Tiversin'  parmersmos  wiin  indusirv  resoona  to  ores- 
iures  lor  greater  relevance  to  soaetai  neeas  in  re- 
iearcn  ana  educanon.  ana  for  more  enect:ve  oimision 
■)i  knowiedife  ana  ideas  irom  acaaemjc  researcn  to  in- 
dustnai  aopiicanons.  Tney  aiso  oner  special  oppor- 
runities  to  explore  new  researcn  directions. 

M  the  same  nme.  the  growm?  numoer  or  coUabora- 
dve  arrangements  often  results  in  more  complex  is- 
sues concermn?  coniiicts  oi  interests  ana  individual 
property  nghts.  Regional  economic  development 
initiatives,  incorporating  coliaboranve  research 
arrangements  between  mdustry  ana  acaaemia.  wiii 
cail  on  states  to  assume  a  stronger,  catalytic  role. 

Recommendations: 

•  Federal  agencies  that  provide  substantial  support 
for  science  and  technoioty  must  oursue 
international  cooperation  more  s\stemaiicall\  in 
science,  matnemattcs.  and  enmneerim  researcn  to 
expand  the  global  knowledge  base,  increase 
diffusion  of  knowiedtfe  generated  abroad  to  U.S. 
scientists  ana  engineers,  and  share  the 
opportunities  of  global  research  initiatives  and 
expenses  of  operating  costly  research  facilities  and 
capital  equipment. 

•  Clear  guidelines  are  needed  with  respect  to 
conflicts  of  interests  and  intellectual  property 
issues  as  they  apply  to  academic  research. 

•  Federal  and  state  governments  must  develop  more 
coherent  and  supportive  relationships  ^iih 
academic  institutions  to  encourage  a  greater  use  of 
knowledge  generated  by  academic  research 


"3nonr.ar.ce  or  •j-.c--  irjssions;  cxse  atiennon  to 
Tr.onn-  settm?  ana  o;anmnir  ar.a  suooon  tor  :;exibie. 
joooeranve  arraneements  tnat  taxe  aovantaee  oi 
gooa  ideas  wnerever  tnev  are  tounc.  .New  cross- 
agenc\'  inidanves.  sucn  as  me  Technology  Reinvest- 
ment Project,  that  locus  on  tne  development  oi  tech- 
nologies serving  botn  clNTiian  and  aeiense-reiatea 
neeas  suggest  prooucnve  moaeis  tor  leveraging 
limited  researcn  doiiars.--'' 

Recommendations: 

•  .Ml  agencies  should  systematicaiiv  assess  tnetr 
contributions  to  me  Nation  s  R&D  caoacirv.  both  by 
evaluating  ineir  own  programs  ana  increasing 
coordination  with  other  agencies  in  areas  ofmumai 
interest. 

•  The  science  and  engineering  communities  need  to 
communicate  to  Federal  soonsors  and  the  public  the 
linkage  of  their  activities  wiin  national  goais. 

•  Federal  advisory  ana  deliberative  structures  for 
science  and  technology  snouid  more  systematically 
seek  the  input  of  private  industry  and  other 
stakeholders. 

V.  Conclusion 


American  science  and  technology  are  challenged 
by  extraordinary  opportimides  to  expand  the 
knowledge-based  horizons  oi  humaniund.  Shaping  a 
new  national  strategy  tor  science  and  technology  and 
the  means  to  implement  it  and  evaluate  its  success  is 
the  major  task  confronting  Federal  science  and  tech- 
nology policy  today. 


A  New  Context  for  Science  and 
Technology  Policy 

The  new  global  environment  and  constraints  on 
the  Federal  budget  demand  a  fresh  and  vigorous  na- 
tional vision  for  public  support  of  science  and  technol- 
ogy and  better  organizational  and  policy  coordination 
within  both  the  Executive  Branch  and  Congress.  Ex- 
amples of  important  new  approaches  to  rationalize 
Federal  missions  and  processes  in  science  and 
technology  include  the  new  National  Science  and 
Technology  Council,  chaired  by  the  President  and  its 
Fundamental  Science  Research  Committee. 

There  is  also  a  universally  recognized  need  for 
greater  accountability  in  the  planning  and  implemen- 
tation of  all  government  missions,  including  suppon 
for  research  and  education.  Important  Administration 
efforts  to  increase  the  efficient  use  of  resources  call 
on  agencies  to  emphasize:  self-assessmenc  improved 
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Statement  by  Dr.  Lane 

Mr.  Stokes.  Thank  you  very  much,  Dr.  Duderstadt.  We  appre- 
ciate your  opening  statement. 

Dr.  Lane,  we  are  back  to  you. 

Dr.  Lane.  Thank  you,  Mr.  Chairman.  I  would  also  like  to  thank 
you  and  the  committee  for  your  strong  support  of  the  National 
Science  Foundation  and  specifically  for  the  11  percent  increase  con- 
tained in  the  1994  appropriation.  Very  appreciative  of  that  chance 
to  begin  my  term  as  director  under  such  positive  circumstances. 

In  my  testimony  this  morning,  I  would  like  to  give  a  brief  over- 
view of  the  NSF  budget  request  and  follow  this  with  a  highlight, 
a  couple  of  highlights  of  some  recent  work  supported  by  the  Na- 
tional Science  Foundation.  We  are  requesting  $3.2  billion  for  fiscal 
year  1995.  This  is  a  6  percent  increase  or  an  additional  $182  mil- 
lion over  last  year.  I  recognize  that  the  current  budget  climate 
means  that  few  agencies  will  be  given  increases  in  their  budgets 
in  the  coming  year. 

Our  request  reflects  an  approach  to  planning  that  places  in- 
creased emphasis  on  research  and  education  that  is  consistent  with 
the  national  priorities.  The  President's  priorities  are  for  investing 
in  research  that  will  allow  the  United  States  to  maintain  world 
leadership  in  basic  science,  mathematics  and  engineering,  while  at 
the  same  time  providing  the  basis  for  long-term  economic  growth 
which  protects  the  environment. 

Of  the  incremental  funds  available  to  NSF,  more  than  75  percent 
will  go  to  research  and  education  in  the  following  strategic  areas: 
global  change  research;  high  performance  computing  and  commu- 
nication; advanced  manufacturing  technology;  advanced  materials 
and  processing;  environmental  research;  biotechnology;  civil  infra- 
structure systems;  and  science,  mathematics,  engineering  and  tech- 
nology education. 

I  would  like  to  stress  that  the  funding  increases  in  these  priority 
areas  have  implications  for  many  programs.  Much  of  the  work  sup- 
ported in  our  agile  manufacturing  program,  for  example,  is  possible 
only  because  it  is  closely  associated  with  work  funded  in  high  per- 
formance computing  and  communications.  This  synthesis  of  new 
discoveries  from  different  research  areas  makes  for  very  exciting 
programs,  and  we  have  to  look  beyond  the  budget  numbers  to  ap- 
preciate the  rich  connections  that  exist  between  these  programs. 

At  the  same  time,  we  must  continue  to  nurture  research  that 
does  not  appear  to  be  immediately  relevant  to  specific  goals,  at 
least  goals  that  we  can  see  at  this  point  in  time.  These  opportuni- 
ties hold  potential  for  future  applications,  very  important  to  the 
lives  of  the  people,  and  it  is  this  ordinary  science  that  provides  the 
steady  accumulation  of  information  that  makes  eventual  break- 
throughs possible. 

Let  me  offer  a  few  recent  examples  of  some  of  the  particularly 
exciting  work  that  is  supported  by  the  NSF.  Last  October,  Business 
Week  Magazine  reported  on  NSF-funded  research  on  bacteria  that 
can  digest  oil,  a  potentially  significant  factor  in  cleaning  up  oil 
spills.  Unfortunately,  when  these  bacteria  ingest  oil,  they  become 
heavy  and  sink  below  the  surface  where  they  can  no  longer  dissolve 
the  oil. 
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NSF-funded  researchers  have  reported  successful  efforts  to  mod- 
ify the  genes  of  these  bacteria  to  give  them  flotation  chambers  that 
allow  them  to  remain  on  the  surface  where  they  can  continue  to  di- 
gest the  oil.  By  supporting  basic  research  in  the  area  of  bio- 
technology, NSF  is  helping  provide  information  that  businesses  can 
use  to  develop  products  and  processes  with  worldwide  markets. 

Biotechnology  is  already  a  $4  billion  a  year  industry,  and  by  the 
end  of  the  decade  is  expected  to  account  for  $15  billion  in  sales  by 
U.S.  companies. 

Another  example  of  a  near-term  payoff  from  NSF  support  is  in 
our  Alliances  for  Minority  Participation  Program,  the  AMP  Pro- 
gram, which  is  making  great  strides  in  boosting  the  science,  engi- 
neering and  mathematics  enrollment  of  underrepresented  minori- 
ties. 

When  we  began  the  AMP  program  in  1991,  underrepresented  mi- 
norities accounted  for  about  14,000  baccalaureate  degrees  in 
science,  engineering  and  mathematics  annually.  Our  15-AMP  con- 
sortia, the  oldest  of  which  has  been  in  operation  just  over  two 
years,  have  already  produced  a  net  increase  of  1,500  baccalaureate 
degrees  to  minorities.  These  examples  show  how  leading-edge  re- 
search and  education  can  contribute  immediately  to  addressing  real 
world  concerns. 

Progress  doesn't  mean  changing  the  quality  of  research  we  sup- 
port, but  changing  how  we  think  about  it,  organize  and  evaluate 
what  we  do.  We  have  begun  to  pay  closer  attention  to  assessing 
how  the  research  we  support  is  disseminated  and  used.  By  organiz- 
ing our  activities  in  ways  that  emphasize  relevance  to  national  pri- 
orities, we  hope  to  foster  stronger  connections  between  the  aca- 
demic community,  industry  and  public  policy.  Still,  much  of  what 
we  fund  has  uncertain  implications.  Much  is  intended  to  fill  gaps 
in  the  knowledge  or  provide  a  means  for  future  exploration. 

Let  me  give  you  some  examples  of  how  we  are  approaching  the 
issue  of  evaluating  our  progress.  Over  the  past  20  years,  we  suc- 
cessfully developed  models  for  linking  academic  researchers  with 
their  counterparts  at  various  centers.  One  measure  of  success  at 
NSF-supported  centers  is  the  willingness  of  industry  to  fund  cen- 
ter-based research. 

In  our  engineering  research  centers,  contributions  from  other 
sources  represent  about  two-and-a-half  times  the  NSF  contribution. 
In  our  State-Industry-University  cooperative  research  centers,  168 
companies  contribute  $10  million  annually,  three  times  the  NSF 
share,  and  work  with  over  600  faculty  and  students  on  research 
relevant  to  the  regional  economy. 

At  our  industry-university  cooperative  research  centers,  NSF's 
contribution  is  leveraged  15-fold  when  all  sources  of  support — in- 
dustry, universities  and  States — are  considered.  We  also  recognize 
the  need  to  provide  a  stronger  evaluation  component  for  our  edu- 
cational activities. 

As  you  know,  we  formed  partnerships  with  25  States  and  Puerto 
Rico  through  our  statewide  systemic  initiatives,  to  develop  com- 
prehensive changes  in  their  educational  systems.  The  approach  has 
been  extended  with  the  urban  systemic  initiatives,  focusing  on 
cities  with  large  numbers  of  at-risk  youth,  and  the  rural  systemic 
initiatives  which  address  the  special  needs  of  economically  dis- 
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advantaged  rural  regions.  Each  of  those  systemic  reform  activities 
has  an  evaluation  component  that  is  an  integral  part  of  the  pro- 
posed initiative. 

I  am  committed  to  expanding  efforts  to  evaluate  NSF  programs, 
both  those  that  reflect  strategic  areas  and  those  directed  toward 
the  discovery  of  knowledge.  This  is  critical  to  ensuring  that  our 
programs  accomplish  what  they  intend  and  continually  renew  the 
public  trust  in  what  we  do. 

Let  me  conclude  by  briefly  discussing  our  request  for  funds  to  re- 
pair, renovate  and  modernize  academic  research  facilities  and  in- 
strumentation. The  cost  to  renovate  and  upgrade  academic  re- 
search facilities  has  been  estimated  at  around  $10  billion.  We  are 
providing  little  more  than  nominal  assistance  for  the  infrastruc- 
ture. To  do  more  within  this  requested  level  would  seriously  skew 
NSF's  highest  priority,  putting  creative  people  and  their  ideas  first. 

In  September,  NSF's  next  biennial  report  on  the  academic  re- 
search infrastructure  will  be  available  to  provide  an  up-to-date  as- 
sessment of  the  needs.  I  have  talked  with  Dr.  John  Gibbons,  Direc- 
tor of  the  Office  of  Science  Technology  and  Policy,  about  this  issue 
and  the  need  to  give  academic  infrastructure  priority  consideration 
within  the  National  Science  and  Technology  Council. 

Our  budget  request  for  this  activity  is  the  same  as  it  was  last 
year  and  will  allow  us  to  continue  upgrading  facilities  while  we 
work  to  develop  a  more  inclusive  approach. 

In  conclusion,  Mr.  Chairman,  our  budget  request  for  the  coming 
fiscal  year  emphasizes  support  for  the  highest  quality  research,  and 
in  closing,  I  would  like  to  emphasize  that  our  budget  request  rep- 
resents a  carefully  considered  set  of  research  and  educational  prior- 
ities. 

Our  budget  connects  work  across  strategic  areas  in  order  that 
each  can  build  on  the  work  of  the  others  in  making  progress  to  our 
national  goals.  It  represents  an  integrated  plan  that  is  much  more 
than  the  collection  of  individual  research  and  education  activities 
within  it. 

I  look  forward  to  working  with  you,  Mr.  Chairman,  and  your 
committee,  to  make  NSF's  contribution,  to  the  Nation  even  more 
significant  in  the  future  than  they  have  been  in  the  past.  I  thank 
you  and  would  be  very  pleased  to  respond  to  any  questions  you 
might  have. 

[The  information  follows:] 
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Testimony  of  Dr.  Neal  F.  Lane 
Director,  National  Science  Foundation 

Before  the 

House  Appropriations  Subcommittee  on 

Veterans  Affairs.  Housing  and  Urban  Development,  and 

Independent  Agencies 

March  22.  1994 

Thank  you  for  the  opportunity  to  testify  today  on  the  1995  fiscal  year  budget 
request  for  the  National  Science  Foundation.     I  am  accompanied  by  Dr.  James  J. 
Duderstadt,  Chairman  of  the  National  Science  Board,  who  has  submitted 
testimony  and  a  statement  from  the  Board  that  emphasizes  the  important  role  of 
basic  research  in  the  health  of  our  economy.   I  agree  with  this  view,  and  it  is  a 
view  that  is  reflected  in  the  President's  budget  request  that  we  will  discuss  this 
morning. 

Since  my  appointment  as  Director  of  NSF,  I  have  had  a  chance  to  discuss  the 
future  of  NSF  with  you  and  1  have  also  had  a  number  of  occasions  to  talk  with 
various  groups  in  the  research  community  about  how  NSF  can  best  contribute  to 
the  nation's  well  being.     Based  on  these  discussions,  I  believe  that  this  budget 
request  represents  a  very  positive  statement  on  the  value  of  scientific  and 
engineering  research  and  education  to  the  nation's  well-being. 

Before  getting  into  the  specifics  of  our  budget  request,  I  would  be  remiss  if  I  failed 
to  express  our  deep  appreciation  to  you  and  your  Committee  for  the  generous  1 1 
percent  increase  you  provided  for  NSF  in  the  1994  appropriation.   It  arrived  at 
NSF  at  about  the  same  time  that  I  did.   So  even  though  I  can't  take  credit  for  it,  I 
am  very  appreciative  of  the  chance  to  begin  my  term  as  Director  under  such 
positive  circumstances. 

In  my  testimony  this  morning  I  would  like  to  begin  with  a  brief  overview  of  the 
National  Science  Foundation  budget  request  and  follow  this  with  a  summary  of 
some  of  our  major  programs.   I  will  then  provide  highlights  of  recent  work 
supported  by  NSF  and  conclude  with  a  look  at  some  issues  that  I  think  must  be 
considered  in  the  coming  months  at  NSF. 

Our  request  for  Fiscal  Year  1995  is  for  $3.2  billion.  This  is  a  6  percent  increase, 
or  an  additional  $182.2  million  over  last  year.   I  recognize  that  the  current  budget 
climate  means  that  few  Federal  agencies  will  be  given  increases  in  their  budgets  in 
the  coming  year.   In  my  brief  tenure  as  Director,  I  have  become  more  certain  than 
ever  that  NSF  is  an  exceptional  agency,  and  one  that  can  provide  rich  dividends 
on  this  investment. 

You  will  notice  in  our  budget  justification  material  that  the  first  budget  summary 
presented  after  the  account  information  is  a  summary  of  both  interagency  and 
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NSF  strategic  areas,  rather  than  a  summary  by  budget  activities  or  research 
disciplines. 

This  is  not  coincidental.   It  reflects  an  approach  to  planning  that  places  increasing 
emphasis  on  research  and  education  that  is  relevant  to  national  priorities.   It  is 
worth  noting  that  of  the  incremental  funds  avaiilable  for  NSF,  more  than  75 
percent  will  go  for  reseeirch  and  education  in  the  following  strategic  areas: 

Global  Change  Research   (up  46  percent  to  $207  million) 

High  Performance  Computing  and  Communication  (increased  23  percent,  to 

$328  million) 

Advanced  Manufacturing  Technology  (up  $8  million  to  $  1 96  million) 

Advanced  Materials  and  Processing  (up  $2  million  to  $3 1 3  million) 

Environmental  Resccirch  (increased  to  $156  million,  up  by  9  percent) 

Biotechnology  (increased  to  $206  million,  a  $6  million  increase) 

Civil  Infrastructure  Systems  (Up  6  percent,  to  $54  million) 

Science,  Mathematics,  Engineering  and  Technology  Education  (a  4%  increase, 

to  $650  million) 

The  concentration  of  the  budget  increase  in  these  cireas  emphasizes  the 
President's  priorities  for  investing  in  research  that  will  allow  the  United  States  to 
maintain  world  leadership  in  science,  mathematics  and  engineering,  while  at  the 
Scmie  time  providing  the  basis  for  long-term  economic  growth  that  protects  the 
environment. 

The  growth  rates  in  these  areas  reflect  many  considerations.   For  example,  even 
though  the  Science,  Mathematics,  Engineering  and  Technology  Education  activity 
shows  only  a  4  percent  increase  this  year,  it  has  grown  by  nearly  30  percent  since 
1992.   In  providing  slower  growth  this  year,  we  have  an  opportunity  to  look  at  the 
progress  we  have  made,  consolidate  our  efforts,  and  consider  the  best 
opportunities  for  future  investments. 

I  also  want  to  stress  that  the  funding  increases  in  these  priority  areas  have 
implications  for  many  progrsmis.   For  example,  much  of  the  work  supported  in  the 
agile  manufacturing  program  is  possible  only  because  it  is  closely  coordinated  and 
integrated  with  work  that  is  funded  through  high  performance  computing  and 
communications.  This  synthesis  of  new  discoveries  from  different  research  areas 
makes  for  very  exciting  programs,  but  we  have  to  look  beyond  the  budget  numbers 
to  appreciate  the  rich  connections  between  programs. 

Science  Making  a  Difference 

The  scope  of  work  that  NSF  is  supporting  and  the  speed  with  which  new  findings 
can  affect  our  lives  is  nothing  short  of  remarkable..   Let  me  offer  some  examples 
that  have  come  to  my  attention  in  just  the  past  few  months. 
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Last  October.  Business  Week  magazine  reported  on  NSF  funded  research  on 
bacteria  that  can  digest  oil.  The  discovery  of  these  bacteria  provided  hope  that 
they  might  be  a  significant  factor  in  reducing  the  environmental  damage  caused 
by  oil  spills.   Unfortunately,  when  they  ingest  oil.  they  become  heavy  and  sink 
below  the  surface  where  they  can  no  longer  work  on  dissolving  the  oil.   NSF 
funded  researchers  have  reported  successful  efforts  to  modify  the  genes  of  these 
bacteria  to  give  them  floatation  chambers  that  allow  them  to  remain  on  the 
surface,  where  they  can  continue  to  digest  the  oil. 

NSF- sponsored  fundamental  research  has  generated  the  knowledge  and 
understanding  to  enable  businesses  to  develop  products  and  processes  that  can 
have  world-wide  markets.   In  the  very  short  time  that  biotechnology  based  on 
recombinant  DNA  has  been  In  existence,  it  has  grown  to  a  $4  billion  a  year 
industry.    By  the  end  of  the  decade,  it  is  expected  to  account  for  $15  billion  in 
sales  by  U.S.  companies. 

In  a  totally  different  realm,  the  High  Performance  Computing  and 
Communications  program  has  been  a  leader  In  supporting  research  on  massively 
parallel  computing.  This  involves  hooking  up  large  numbers  of  small  computers 
that  break  problems  down  into  small  parts  and  work  on  them  simultaneously. 

When  it  was  first  proposed,  massively  parallel  computing  was  viewed  as  an 
interesting  theoretical  approach  that  was  not  particularly  practical.  This  was 
because  existing  computer  programs  were  designed  for  main-frame  computers 
rather  than  multiple  smaller  processors,  so  most  problems  were  conceptualized 
accordingly. 

NSF  invested  in  developing  massively  parallel  computing,  even  though  its  utility 
was  uncertain  and  the  type  of  problem  it  could  solve  was  thought  to  be  rather 
limited.     In  the  course  of  a  few  years,  this  approach  has  cdready  found 
applications  in  areas  ranging  from  materials  fabrication  to  aerodynamics.   One 
unexpected  benefit  has  come  in  the  area  of  securities  analyses.   By  enabling 
brokers  to  more  efficiently  match  borrowers  to  lenders,  costs  for  mortgages  have 
declined  from  an  average  of  3%  over  U.S.  Treasury  yields  in  1986  to  an  average  of 
1 .6%  today.  This  Increased  efficiency  has  lowered  the  real  cost  of  housing  for 
every  family  that  has  acquired  a  mortgage  in  recent  years. 

Another  recent  example  is  the  California  earthquake  on  Martin  Luther  King  Day, 
which  Inflicted  massive  destruction  on  a  densely  populated  region  of  the  state. 
But  the  damage  might  have  been  much  worse  had  not  250  of  California's  bridges 
been  retrofitted  to  better  withstand  earthquakes.  The  retrofit  designs  were  based 
on  research  conducted  with  NSF's  support  as  part  of  the  National  Earthquake 
Hazard  Mitigation  Program. 
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Finally,  a  very  recent  progress  report  on  our  Alliances  for  Minority  Participation 
program  indicates  that  we  are  making  genuine  progress  in  boosting  the  science, 
engineering  cmd  mathematics  enrollment  of  underrepresented  minorities.  We 
began  the  AMP  program  in  1991  at  a  time  when  under-represented  minorities 
accounted  for  about  14.000  BS  degrees  in  science,  engineering  and  mathematics 
annually.  We  set  a  goal  of  increasing  this  to  50,000  by  the  year  2000. 

We  have  funded    15  AMP  consortia  so  far  (six  in  1991;  five  in  1992;  and  4  last 
November)  and  the  aggregate  minority  SEM  baccalaureate  production  for  the  first 
two  AMP  programs  has  increased  by  over  15  percent.  This  translates  to  1,500 
additional  baccalaureate  degrees  going  to  minorities. 

Each  of  these  examples  shows  how  leading-edge  resccirch  and  education  can  be 
quickly  applied  to  solve  real-world  problems.   An  important  question  to  NSF  is 
how  do  we  improve  these  connections  while  still  maintaining  excellence  in 
fundamental  reseeirch.   We  need  to  continue  to  build  these  links,  not  so  much  by 
changing  the  research  we  support,  but  by  changing  hov/  we  think  about, 
organize,  and  evaluate  what  we  do.   Our  budget  request  emphasizes  the 
coordination  of  our  research  to  align  it  across  disciplines  and  into  programs  that 
reflect  national  priorities.    We  need  to  concentrate  on  ways  to  provide  better 
coherence  between  NSF-supported  research  and  the  implementation  of  well- 
articulated  national  goals. 

Providing  an  Accounting 

We  continuously  evaluate  our  programs  in  terms  of  their  excellence  and  their 
progress  in  meeting  broad  programmatic  goals.   We  are  also  paying  greater 
attention  to  measuring  how  the  research  we  support  is  used.   By  organizing  our 
activities  in  ways  that  emphasize  relevance  to  national  priorities,  we  can  develop 
the  necessciry  connections  between  the  academic  community,  industry,  and  public 
policy. 

At  the  Scime  time,  we  must  continue  to  nurture  areas  that  do  not  appear  to  be 
immediately  relevant  to  specific  goals,  but  that  are  scientifically  important  and 
always  hold  the  potential  for  exciting  future  applications. 

How  will  we  know  we're  doing  the  right  research  and  education?  Part  of  the 
cuiswer  will  come  from  our  ongoing  evaluation  efforts.   Part  of  the  answer  also 
depends  on  our  developing  better  relations  with  our  customers  and  doing  better  at 
explaining  NSF's  mission  to  the  public.      Much  of  what  we  fund  is  on  the  edge  of 
uncertainty.   Much  is  intended  to  fill  gaps  in  our  knowledge  or  provide  the  means 
for  future  exploration.    We  can  do  better,  however,  at  evaluating  our  mission  and 
products,  particularly  in  areas  where  the  results  of  research  can  be  more 
efficiently  streamed  into  the  user  community. 
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One  strategy  for  accomplishing  t±iis  goal  is  to  continue  to  encourage  more 
partnerships.     Our  already  successful  efforts  in  this  direction  span  nearly  20 
years,  and  the  lessons  we  have  learned  are  being  used  as  we  develop  new  ways  to 
link  academic  researchers  with  their  industrial  counterparts. 

The  most  telling  measure  of  success  in  these  efforts  is  the  willingness  of  industry 
to  commit  to  sharing  in  the  funding  of  these  research  activities.   In  our 
Engineering  Research  Centers,  the  industry  contribution  represents  about  2.5 
times  the  NSF  contribution. 

At  our  State/Industry/University  Cooperative  Research  Centers  there  are  168 
companies  working  with  over  600  faculty  and  students  on  research  topics  relevant 
to  the  regional  economy  .  The  companies  involved  contribute  over  $10  million 
annually  to  these  cooperative  ventures,  more  than  three  times  the  NSF 
investment.  At  our  Industry/University  Cooperative  Research  Centers,   NSF's 
contribution  is  leveraged  7  times  by  industry  and  this  leveraging  effect  increases 
to  15-fold  when  all  sources  of  support  —  industry,  universities,  and  states  --  are 
considered. 

We  have  also  formed  partnerships  with  25  states  and  Puerto  Rico  through  our 
Statewide  Systemic  Initiatives  to  develop  comprehensive  changes  in  their 
educational  systems.  This  systemic  approach  has  been  extended  with  our  Urban 
Systemic  Initiatives  --  focusing  on  cities  with  large  numbers  of  at-risk  youth,  and 
the  Rural  Systemic  Initiatives,  which  addresses  the  special  needs  of  economically 
disadvantaged  rural  regions.    Each  of  these  systemic  reform  activities  has  a  built- 
in  evaluation  requirement  that  is  reviewed  as  an  integral  part  of  the  proposed 
initiative. 

I  am  committed  to  expanding  our  efforts  to  evaluate  our  progrcuns,  both  those  that 
reflect  strategic  areas  and  those  directed  toward  the  discovery  of  new  knowledge 
that  expands  our  understanding  of  nature.   Better  evaluation  is  critical  if  we  are  to 
insure  that  our  programs  accomplish  what  they  intend  and  continually  renew  the 
public  trust  in  what  we  do. 

Academic  Research  Infrastructure 

Let  me  touch  briefly  on  a  very  important  item  in  our  budget  request  that  I  know  is 
of  particular  interest  to  the  committee.  This  is  the  request  for  academic  research 
infrastructure  —  the  repair,  renovation,  or  modernization  of  research  laboratories 
and  instrumentation. 

For  a  number  of  years  the  need  to  modernize  the  academic  research  infrastructure 
has  been  apparent.  The  cost  for  identified  renovation  and  upgraded  facilities  has 
been  estimated  as  high  as  $10  billion.  To  put  this  in  context,  if  NSF  were  to 
attempt  to  meet  this  need  in  the  next  20  years,  it  would  consume  about  a  fourth 
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of  our  research  funds  —  assuming  that  no  new  facilities  requirements  develop 
during  that  time.    Clearly  the  need  goes  well  beyond  our  resources.    To  provide 
more  than  nominal  assistance  for  academic  facilities  would  seriously  skew  NSF's 
highest  priority  —  putting  people  first. 

NSF  continues  to  collect  information  on  the  repair,  renovation  and  construction 
requirements  from  the  universities  and  colleges  across  the  country.   Our  next 
report  will  be  available  next  September  and  will  provide  am  accurate  and  up-to- 
date  assessment  of  needs. 

The  National  Science  and  Technology  Council  may  provide  an  appropriate 
mechanism  to  assess  the  condition  of  the  Nation's  academic  research 
infrastructure  and  possible  Federal  responses.  I  believe  that  we  need  a  multi- 
agency  program  for  investment  in  academic  infrastructure  that  will  select 
proposals  through  merit  review.   In  fact,  the  Committee  on  Fundamental  Science, 
which  I  co-chair  with  Harold  Varmus  and  M.R.C.  Greenwood  of  OSTP.  is 
proposing  a  subcommittee  on  Research  Infrastructure  as  one  of  its  three  standing 
committees. 

If  we  are  to  provide  more  than  a  band-aid  solution  to  the  academic  research 
facilities  problem,  the  cooperation  of  ah  Federal  agencies  that  fund  academic 
research  is  needed.  Our  budget  request  for  Academic  Research  Infrastructure  is 
the  same  as  it  was  last  year,  and  will  allow  us  to  continue  upgrading  facilities 
while  we  work  to  develop  a  more  inclusive  approach. 

The  budget  request  for  NSF  for  the  coming  fiscal  year  provides  support  for 
carefully  considered  research  and  education  activities  that  are  reflective  of  our 
national  priorities.    The  emphasis  in  the  budget  is  on  supporting  excellent 
fundamental  research  in  areas  that  are  clearly  linked  to  concerns  about  the 
environment,  civil  infrastructure,  manufacturing,  materials,  biotechnology, 
computing  and  communications  technology,  euid  education.    Our  budget 
provides  connections  across  these  areas  that  allow  each  to  build  on  the  work  of 
the  others.  It  represents  an  integrated  plan  that  is  much  more  than  the  collection 
of  individual  research  activities  contained  within  it. 

I  look  forward  to  working  with  you  and  your  committee  to  make  NSF's 
contributions  to  the  nation  even  more  significant  in  the  future  than  they  have 
been  in  the  past. 

Thank  you.  I  will  be  pleased  to  respond  to  any  questions  that  you  might  have. 


22 


ACTIVITY  SUMMARIES 

Funding  for  the  National  Science  Foundation  is  provided  through  the  following 
seven  appropriations. 

Research  and  Related  Activities 

The  FY  1995  Request  for  Research  and  Related  Activities  (R&RA)  is  $2,348.70 
million,  an  increase  of  $185.0  million,  or  8.6  percent,  over  the  FY  1994  level 
/ 1 .   R&RA  funds  a  broad  range  of  activities  focused  on  strengthening  the 
nation's  scientific,  mathematics,  and  engineering  research  enterprise.   Included 
is  support  for  research  projects,  centers,  instrumentation,  user  facilities 
necessary  for  forefront  research,  and  education  and  training  activities.  Also 
included  within  R&RA  is  support  for  research  in  the  arctic  and  antarctic 
regions,  and  the  necessary  logistics  and  operations  support  to  enable  such 
research. 

Within  R&RA,  funding  for  research  and  education  in  strategic  areas  increases 
by  more  than  12  percent  over  the  FY  1994  planned  level.     Efforts  in  these 
strategic  areas  produce  the  knowledge  necessary  to  address  a  range  of  national 
priorities,  to  advance  our  understanding  of  scientific  phenomena  and 
technological  processes,  and  to  strengthen  the  science  and  technical  workforce. 
Significant  increments  include: 

•  U.S.  Global  Change  Research  Program  increases  by  more  than  $65 
million,  or  46.2  percent,  for  a  total  of  $207.52  million.   Special  attention  will 
be  given  in  FY  1995  to  major  international  data  collection  and  analytic 
programs;  to  climate  change  modeling  and  forecasting  activities:  to  research 
on  terrestrial  ecology:  to  research  on  policy  processes;  and  to  the 
advancement  of  methods  for  conducting  integrated  assessments. 

•  High  Performance  Computing  and  Communications  initiative  increases 
by  more  than  $61  million,  or  24.5  percent.  This  includes  more  than  $50 
million  for  Information  Infrastructure  Technology  and  .^plications  for 

information  infrastructure  services,  system  development,  intelligent 
interfaces,  and  National  Challenge  Applications  Problems  in  areas  which 
have  broad  Impact  on  the  nation's  competitiveness. 


1  /  The  Major  Research  Equipment  (MRE)  appropriation  is  proposed  in  FY 
1995  to  fund  the  construction  of  the  Laser  Interferometer  Gravitational  Wave 
Observatory  (LIGO)  and  the  Gemini  8-meter  telescopes,  currently  funded 
through  R&RA.   For  comparability,  the  FY  1993  and  FY  1994  amounts  for 
these  construction  projects  are  included  under  MRE. 
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•  Support  for  the  interagency  Science,  Mathematics,  Engineering  and 

Technology  Education  initiative  increases  by  more  than  $9  million,  or  8.4 
percent,  to  $1 18.53  million.   R&RA-funded  education  programs  are  directed 
primarily  at  post-secondary  education.   Increased  support  in  FY  1995 
focuses  primarily  on  improving  undergraduate  education. 

Significant  support  is  also  provided  within  R&RA  for  efforts  in  strategic  areas 
including  Advanced  Manufacturing  Technology,  Environmental  Research, 
Advanced  Materials  and  Processing,  Civil  Infrastructure  Systems,  and 
Biotechnology. 

Funding  for  fundamental  research  in  all  disciplinary  and  cross-disciplinary 
fields  of  science  and  engineering  supported  by  NSF  wiU  continue.  Within 
R&RA..  research  project  support  increases  by  10.7  percent  to  $1,404  million. 
Examples  of  projects  supported  include: 

•  Investigators  funded  by  the  Biological  Sciences  Activity  have  isolated  a  key 
gene  controlling  the  intake  of  potassium  and  of  toxic  metals  in  plants.  This 
research  may  lead  to  the  development  of  genetically  engineered  plants 
capable  of  blocking  toxic  metals  responsible  for  major  agricultural  losses 
from  entering  plants. 

•  Data  from  the  1993  floods  in  the  Upper  Mississippi  Basin  are  being  used  by 
researchers  funded  through  the  Geosciences  Activity  to  protect  river 
systems  against  bank  and  levee  sloughing  and  to  determine  the  degree  to 
which  major  floods  recharge  aquifers  mined  by  irrigators  and  industries. 

•  Research  in  the  formal  methods  for  the  design  and  analysis  of  fault-tolerant, 
real-time,  distributed  systems  supported  by  the  Computer  and  Information 
Science  and  Engineering  Activity  were  applied  in  the  national  Air  Traffic 
Control  system  in  the  form  of  the  hand-off  protocol  used  to  transfer 
o\ynership  from  one  air-trafflc  controller  to  another. 

•  The  Nobel  Prize  in  Physics  for  1993  was  awarded  to  NSF-grantees  Joseph 
Taylor  and  Russell  Hulse  for  their  discovery  of  the  first  binary  pulsar  and  for 
subsequent  studies  leading  to  high  precision  tests  of  Einstein's  theory  of 
gravitation. 

•  One  of  the  greatest  challenges  for  the  chemist  is  the  design  of  molecules  and 
methodologies  that  mimic  nature.   Particularly  exciting  developments 
supported  by  NSF's  Chemistry  SubacUvlty  are  "chemzymes, "  small 
molecules  with  catalytic  activities  rivaling  those  of  enzymes,  and  self- 
replicating  molecules  designed  at  the  Massachusetts  Institute  of 
Technology,  taking  lessons  from  DNA. 
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•  Companies  have  used  results  from  research  on  human  cognition  funded 
through  the  Social,  Behavioral  and  Economic  Sciences  Activity,  as  it  unfolds 
through  language,  memory,  problem-solving,  decision-making,  and  learning, 
to  improve  human/machine  interfaces. 

Funding  for  centers  within  RficRA  Increases  by  4.6  percent  for  a  total  of  $186 
million.  Activities  include: 

•  When  earthquakes  occur,  such  as  the  recent  Northridge,  California 
earthquake,  the  NSF-supported  Southern  California  Earthquake  Center 
serves  as  a  center  to  capture  data,  coordinate  science  activities,  and  provide 
public  information. 

•  The  NSF-supported  Industry/University  Cooperative  Research  Center  for 
Measurement  and  Manufacturing  Control  at  the  University  of  Michigan 
developed  a  measurement  methodology  which  allowed  Chrysler's  Jeep  Grant 
Cherokee  Plant  to  improve  the  dimensional  tolerance  of  the  assembly  of 
automobile  body  panels  to  2  mm,  a  tolerance  standard  used  by  Toyota 
Motors. 

•  Experiments  at  the  Cedar  Creek  Long  Term  Ecological  Research  site  in 
Minnesota  demonstrated  the  importance  of  biodiversity  on  plant  production 
following  the  major  drought  of  1988.  Areas  previously  manipulated  to 
contain  high  plant  diversity  maintained  higher  plant  production  during  the 
drought  and  recovered  more  rapidly  than  less  diverse  areas. 

•  The  NSF-supported  Center  for  Ultrafast  Optical  Science  has  helped  bring 
ten  new  products  to  market  in  its  first  three  years,  with  sixteen  others 
under  development.  The  Center  is  now  poised  to  launch  the  Ultrafast 
Development  Laboratory  where  scientists  and  engineers  from  private 
companies  will  conduct  experiments  related  to  product  development  along 
with  Center  students. 

Support  for  facilities  within  R&RA  increases  by  6.0  percent  to  a  total  of  $559 
million.  Activities  have  included: 

•  More  than  1 .200  U.S.  colleges  and  universities  are  fully  connected  to  the 
Internet,  with  traffic  carried  by  the  NSFNET  Backbone  Service  in  December 
1993  almost  double  that  carried  a  year  before. 

•  The  four  NSF-supported  Supercomputer  Centers  continue  to  provide  over 
8,000  users  with  access  to  state-of-the-art  computing  resources  not 
available  elsewhere.  Their  Centers'  scope  has  expanded  to  include 
partnerships  permitting  private  sector  organizations  to  experiment  with  the 
application  of  high-performance  computing  technologies. 
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•  Since  its  creation  in  1960,  about  30,000  people  from  250  institutions  across 
the  country  and  around  the  world  have  visited  the  National  Center  for 
Atmospheric  Research  and  used  its  facilities,  including  aircraft, 
supercomputers,  and  ground-based  observing  facilities. 

•  NSF  funding  for  the  three  major  nationed  facilities  in  astronomy  supports 
operations,  maintenance,  and  development  of  instrumentation  in  ground- 
based  optical  cind  radio  astronomy. 

•  Facilities  supported  throught  the  U.S.  Polcir  Programs  enable  research  in 
the  Antarctic  by  providing  the  necessary  infrastructure  for  scientists, 
including  aircraft,  reseairch  vessels,  research  stations,  and  logistical  and 
operations  support. 

Funding  for  education  and  training  activities  within  R&RA  increases  by  5.2 
percent  to  a  total  of  $199  million.   Efforts  include  support  to  provide  reseeirch 
experience  for  undergraduate  students,  reform  undergraduate  curriculum, 
explore  innovative  educational  delivery  systems,  experiment  with  innovative 
applications  of  technology  for  educational  activities,  increase  the  involvement  of 
women  and  underrepresented  minorities  through  special  programs  and 
mentorship  activities,  provide  doctored  dissertation  support  in  research  areas 
requiring  field  work,  amd  adlow  faculty  at  small  colleges  to  update  their  skills. 

Highlights  of  R&RA  by  Activity  are: 

.     The  Biological  Sciences  (BIO)  Activity  promotes  understanding  of  the 
underlying  principles  and  mechanisms  governing  living  organisms. 
Research  areas  include  analyses  of  the  genetic  and  molecular  processes 
underlying  all  life;   the  use  of  cutting-edge  tools  to  understand  organism 
development  and  behavior;  modeling  of  the  interrelationships  among 
organisms  amd  the  environment  in  which  they  live;  and  the  development  of 
new  instruments  and  databases  for  the  biologiczd  sciences.  The  9. 1  percent 
increase  in  FY  1995  will  primarily  support  research  in  the  U.S.  GlobaJ 
Change  Research  ProgrEmi  and  High  Performsmce  Computing  £md 
Communications,  allowing  enhanced  support  for  research  on  biodiversity 
and  the  envirormient.  Long  Term  Ecological  Resceirch  sites,  and  the 
establishment  of  a  Center  for  Ecologiccd  Analysis  and  Synthesis. 

.     Research  in  the  Computer  and  Information  Science  and  Engineering 

(CISE)  Activity  is  directed  at  information  processing  in  the  broadest  sense, 
remging  from  fundamental  theory  of  computing  to  systems  architecture  and 
engineering.   In  addition,  significant  attention  is  devoted  to  advanced 
computer  and  communications  facilities  providing  services  for  the  general 
research  and  education  community.  The  13.7  percent  increase  in  FY  1995. 
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directed  toward  the  High  Performance  Computing  and  Communications 
initiative,  enhances  support  for  its  Information  Infrastructure  Technology 
and  Applications  component,  increases  high  performance  computing 
capabilities  at  NSF  Supercomputer  Centers,  and  provides  for  a  transition  to 
very  high-speed  networking. 

The  Engineering  (ENG)  Activity  promotes  the  progress  of  engineering  and 
increases  its  potential  to  respond  to  the  nations  future  technological 
opportunities  and  needs.   ENG  accomplishes  its  mission  by  supporting  all 
fields  of  engineering  education  and  research  and  by  developing  the  nations 
engineering  human  resources  and  physical  infrastructure.   Engineering's 
9.7  percent  increase  for  FY  1995  will  go  to  support  increases  in  Advanced 
Manufacturing  Technology  and  High  Performance  Computing  and 
Communications,  and  to  meet  mandated  levels  for  the  Small  Business 
Innovation  Research  (SBIR)  program. 

The  Geosciences  (GEO)  Activity  supports  research  to  advance  knowledge  of 
the  properties  and  dynamics  of  the  planet  Earth  including:   studies  of 
geologic  forces  and  their  history;  ocean  dynamics  and  resources;  and  the 
physics  and  chemistry  of  the  atmosphere.  The  9.7  percent  increase  in  FY 
1995  reflects  emphasis  on  the  U.S.  Global  Change  Research  Program  and 
will  enable  new  and  enhanced  efforts  in  international  data  projects, 
forecasting  and  climate  modeling,  terrestrial  ecology,  and  integrated 
assessments. 

The  Mathematical  and  Physical  Sciences  (MPS)  Activity  supports  research 
in  mathematics,  astronomy,  physics,  chemistry,  and  materials  science  to 
accelerate  the  growth  of  the  knowledge  base  and  to  connect  it  to  potential 
users.   Major  equipment  and  instrumentation  such  as  accelerators  and 
telescopes  are  provided  to  support  the  research  needs  of  individual 
investigators.  The  6.3  percent  increase  in  FY  1995  will  strengthen  support 
and  boost  MPS  participation  in  all  interagency  and  NSF  resezirch  initiatives 
and  enhance  support  for  facilities  and  instrumentation. 

The  Social,  Behavioral  and  Ek:onomic  Sciences  (SEE)  Activity  stimulates 
scientific  progress  in  the  social,  behavioral  and  economic  sciences. 
Research  focuses  on  how  various  social  and  economic  systems  are 
organized  and  operate  and  how  cognitive  and  cultural  factors  influence 
human  behavior.  The  Activity  also  includes  programs  that  promote 
international,  scientific  cooperation  and  provide  authoritative  data  on 
science  and  engineering  and  the  characteristics  of  the  nations  research  and 
education  enterprise.  The  14.6  percent  increment  in  FY  1995  will  primarily 
support  the  U.S.  Global  Change  Research  Program. 
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Polar  Programs,  which  includes  the  U.S.  Polar  Research  Programs  and 
U.S.  Antarctic  Logistical  Support  Activities,  support  multi-disciplinaiy 
research  in  arctic  and  antarctic  regions.   Polar  regions  play  a  critical  role  in 
world  weather  and  climate  and  provide  unique  research  opportunities  from 
the  ocean  bottom  through  the  ice  layer  and  into  space.   Special  logistical 
and  operations  efforts  aire  required  to  support  resecirch  in  Antarctica 
because  of  its  remote  location  and  the  necessity  of  providing  all 
infrastructure.  The  2. 1  percent  increase  in  Polar  Programs  will  be  directed 
entirely  to  research  projects  rather  than  logistics.  This  represents  an  8.8 
percent  increase  in  research  and  will  enable  expanded  studies  in  arctic  and 
antarctic  regions,  focused  primarily  on  global  change  and  environmental 
issues. 

The  Critical  Technologies  Institute  is  a  Federally-Funded  Research  and 
Development  Center  that  provides  analyticcd  support  to  the  Office  of  Science 
and  Technology  Policy  by  identifying  near-term  and  long-term  objectives  for 
research  and  development:  analyzing  the  production  capability  and 
economic  viability  of  technologies;  and  providing  options  for  achieving  RMD 
objectives. 


Eklucation  and  Human  Resources 

The  FY  1995  Request  for  Education  and  Human  Resources  (EHR)  is  $586.00 
million,  cui  increase  of  $16.40  million,  or  2.9  percent,  over  the  FY  1994 
Current  Plan.   EHR  supports  a  cohesive  aind  comprehensive  set  of  activities, 
augmented  by  informal  science  experiences,  which  encompass  every  level  of 
education  and  every  region  of  the  country.   EHR  plays  a  major  role  in  science, 
mathematics,  engineering  and  technology  education,  funding  about  thirty 
percent  of  the  total  federal  effort  in  FY  1995. 

•  Support  at  the  K-12  level  totals  $360.05  million,  an  increase  of  $8.87 
million  over  FY  1994.   Included  in  this  amount  are  Systemic  Reform 
activities  ($86.06  million)  In  states,  urban  and  rural  areas,  and  programs  to 
meet  the  National  Education  Goals  in  science  and  mathematics,  established 
in  1990  by  the  President  and  the  nation's  governors. 

•  Support  at  the  Undergraduate  level  is  $102.25  million,  an  increase  of  $2.44 
million  over  FY  1994.  This  support  focuses  on  the  continued  efforts  of 
reforming  curriculum  cuid  laboratory  instruction,  and  upgrading  equipment. 
Improving  undergraduate  preparation  of  K-12  teachers  and  addressing 
advanced  technician  training  continues  to  be  major  emphases. 

•  Support  at  the  Graduate  level  is  $63.39  million,  an  increase  of  $4.60  million 
over  FY  1994.  Included  in  this  support  is  a  modest  increase  in  both  the 
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stipend  and  the  cost  of  education  allowance  for  the  Graduate  Fellowship 
program.  The  number  of  fellows  will  be  sustained  at  approximately  2.400. 
The  Graduate  Traineeship  program  will  be  sustained  at  the  FY  1994  level. 

Advanced  Technology  Education  (ATE)  established  in  FY  1994.  is  $17.60 
million,  an  increase  of  $3.00  million  over  the  FY  1994  level.  ATE  promotes 
improvement  in  advanced  technological  education  curricula  and  instruction 
to  help  in  the  transition  of  students  to  the  high-performance  workforce.  The 
increase  will  support  new  centers  and  expansion  of  curriculum  projects. 


Academic  Research  Infrastructure 

The  FY  1995  Request  for  Academic  Research  Infrastructure  is  $55.0  million,  a 
decrease  of  $50.0  million  from  the  FY  1994  Current  Plan  level  of  $105.0 
million,  but  the  same  level  requested  in  FY  1994.     Because  academic 
infrastructure  needs  are  so  pervasive,  only  with  the  concerted  cooperative  effort 
of  every  agency  that  funds  academic  research,  and  with  the  support  of  the 
Congress,  can  the  federal  government  begin  to  address  the  large  scale 
modernization  and  instrumentation  requirements  of  our  science  laboratories 
and  classrooms.  The  $55.0  million  Request  is  the  amount  NSF  feels  is 
sufficient  to  allow  the  continued  upgrading  amd  improvement  of  research 
facilities  and  instrumentation  at  academic  institutions,  while  maintaining  the 
Foundation's  traditional  role  in  the  research  community. 


Major  Research  Ek[uipnient 

The  FY  1995  Request  for  the  new  Major  Research  Equipment  (MRE) 
appropriation  is  $70.0  million.   MRE  is  established  in  FY  1995  to  provide 
funding  for  the  construction  of  major  research  facilities  that  provide  unique 
capabilities  at  the  cutting  edge  of  science  and  engineering.   Currently  funded 
through  the  Research  and  Related  Activities  (R&RA)  appropriation,  these 
construction  projects  totaled  $34.07  million  in  FY  1993  and  $52.00  million  in 
the  FY  1994  Current  Plan.  The  FY  1995  Request  of  $70.00  million  represents 
an  $18.00  million  increase,  or  34.6  percent,  over  the  FY  1994  level  for  these 
items. 

Projects  supported  by  this  Account  will  push  the  boundaries  of  technological 
design  and  will  offer  significant  expansion  of  opportunities,  frequently  in  totally 
new  directions,  for  the  science  and  engineering  community. 

Two  projects  currently  comprise  the  Major  Research  Equipment  Account:   the 
Laser  Interferometer  Gravitational  Wave  Observatory  (LIGO)  and  the  Gemini 
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Telescopes,  twin  8-meter  telescopes  in  the  northern  and  southern  hemispheres 
being  built  through  an  international  partnership. 


Salaries  and  Expenses 

The  FY  1995  Request  for  Salaries  and  Expenses  (S&E)  is  $130.72  million,  an 
increase  of  $12.42  million,  or  10.5  percent,  over  the  FY  1994  Current  Plan  level 
of  $11 8. 30  million.  The  Request  level  fully  funds  the  Foundation's  staffing 
requirement  of  1.243  full-time  equivsilents  and  will  enable  NSF  to  exercise 
effective  management  of  its  programs  eind  activities  <md  to  continue  its 
investment  in  advanced  information  technology. 

Salaries  and  Expanses  provides  funds  for  staff  salaries  and  benefits,  and 
general  operatiiig  expenses  necessary  to  manage  and  administer  the  NSF. 
Funds  are  requested  separately  for  the  Office  of  Inspector  General  and  for  NSF 
Headquarters  Relocation,  the  appropriation  account  which  includes  funds  to 
reimburse  the  General  Services  Administration  (GSA)  for  expenses  incurred  to 
relocate  the  Foundation  to  its  new  Headquarters  location  in  Arlington.  Virginia. 


NSF  Headquarters  Relocation 

The  FY  1995  Request  for  NSF  Headquarters  Relocation  is  $5.20  million,  equal 
to  the  FY  1994  level.  This  appropriation  account  provides  annual 
reimbursement  to  the  General  Services  Administration  (GSA)  through  FY  1998 
for  expenses  Incurred  by  GSA  pursuant  to  the  relocation  of  the  National 
Science  Headquarters  to  Arlington.  Virginia,  which  was  completed  in  January 
1994. 


Office  of  Inspector  General 

The  Office  of  Inspector  General  (OIG)  was  established  to  promote  economy, 
efficiency,  and  effectiveness  in  administering  the  Foundation's  programs;  to 
detect  and  prevent  fraud,  waste,  or  abuse  within  NSF  or  by  individuals  that 
request  or  receive  NSF  fimding;  and  to  identify  and  resolve  cases  of  misconduct 
in  science.  The  FY  1995  Request  for  the  OIG  is  $4.38  million,  an  increase  of 
$0.38  million  over  the  FY  1994  level. 
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NSF  VISION 


Mr.  Stokes.  Thank  you  very  much,  Dr.  Lane.  We  appreciate 
your  opening  remarks. 

Let  me  begin  by  asking  you  a  general  question.  Please  try  and 
capsulize,  let's  say,  the  one  or  two  most  important  issues  today  fac- 
ing the  National  Science  Foundation  and  what  your  vision  for  the 
Agency  would  be  during  your  tenure. 

Dr.  Lane.  Well,  I  think,  Mr.  Chairman,  that  one  thing  we  must 
do  is  to  preserve  what  the  Agency  has  done  very  well,  the  core  val- 
ues of  the  NSF  and  the  community  it  supports.  So  these  important 
things  like  merit  review,  including  peer  evaluation  of  investigator- 
initiated  proposals,  the  partnerships  that  we  formed  and  have  oper- 
ated so  successfully,  the  focus  on  excellence  and  holding  to  the 
highest  standards,  the  decision-making  that  the  NSF  is  involved  in, 
I  think  those  things  I  will  call  core  values,  must  remain  in  place, 
whatever  change  may  occur. 

But  it  is  important  to  recognize  the  world  has  changed,  and  it 
is  changing  rapidly.  The  President's  investment  strategy  includes 
a  very  important  role  for  science  and  technology  and  we  must  be 
sure  that  the  NSF  participates  in  that  strategy  in  the  most  effec- 
tive possible  way.  So  I  think  it  is  important  for  us  to  examine  our- 
selves. It  is  time  for  the  NSF  to  step  back,  take  a  look  at  what  it 
is  doing  and  how  it  is  doing  it. 

I  have  put  in  place  a  strategic  planning  process  with  a  committee 
chaired  by  Luther  Williams,  who  is  the  Assistant  Director  for  Edu- 
cation and  Human  Resources.  This  committee  is  made  up  of  the 
other  assistant  directors  and  the  program  officers  within  the  Foun- 
dation. 

That  committee  will  be  supported  by  working  groups  and  be 
staffed  by  an  office  and  will  be  charged — within  this  new  context, 
if  you  like,  within  this  evolving  new  paradigm  for  research  in  this 
country — identify  goals  for  the  NSF,  a  vision  for  the  NSF  that  in- 
corporates those  goals,  and  criteria  for  setting  priorities,  including 
how  much  involvement  should  we  have  with  industry,  how  impor- 
tant are  these  partnerships  and  how  can  we  make  them  more  effec- 
tive. And  in  general,  to  simply  be  sure  that  our  programs,  research 
programs,  education  programs,  in  fact,  are  the  ones  that  can  enable 
the  NSF  to  be  such  an  important  player  in  this  science  and  tech- 
nology strategy. 

Right  on  the  heels  of  that,  we  will  have  an  internal  planning  ef- 
fort to  make  sure  that  the  way  we  are  doing  business  is  efficient 
and  effective.  It  is  consistent  with  the  Vice  President's  National 
Performance  Review.  It  is  part  of  "Reinventing  Government,"  and 
we  feel  it  is  time  to  do  that  as  well. 

I  would  mention  that  Dr.  Duderstadt  has  put  in  place  an  ad  hoc 
planning  committee  of  the  Board  which  will  work  closely  with  the 
NSF  st^  effort  and  we  expect  to  have  a  full  discussion  of  the  stra- 
tegic plan  this  summer.  So  I  think  the  challenge  to  the  NSF  is 
within  this  changing  world,  a  different  focus  on  how  science,  engi- 
neering, and  mathematics  is  going  to  help  the  Nation,  and  with  the 
universities  looking  at  themselves  and  the  role  that  they  play,  con- 
tinue to  play  importantly  in  moving  the  Nation  forward. 
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It  is  prudent  for  the  NSF  at  this  time  to  have  a  good  hard  look 
at  what  it  is  doing  and  how  it  is  doing  it. 

Mr.  Stokes.  In  carrying  forth  this  type  of  a  vision,  do  you  antici- 
pate any  organizational  changes  within  the  Agency? 

Dr.  Lane.  I  think  the  Agency,  as  you  know,  Mr.  Chairman,  has 
evolved  through  time.  There  are  raw  directorates  that  weren't 
there  when  I  was  there  13  years  ago,  and  they  are  there  for  good 
reason.  It  is  because  of  change  that  this  occurs.  It  has  occurred  in 
an  evolutionary  way,  and  as  a  part  of  this  planning  process  we  cer- 
tainly will  be  looking  at  the  organization  of  the  NSF. 

There  already  are  crosscutting,  organizational  threads  that  run 
through  the  NSF  to  keep  track  of  these  strategic  initiatives,  for  ex- 
ample. What  is  our — excuse  me.  What  is  our  program  in  high  per- 
formance computing  and  communications?  How  is  it  managed? 
What  are  its  components?  How  are  the  funds  invested?  Those  kinds 
of  horizontal  links,  if  you  like,  will  continue  to  play  a  very  impor- 
tant role  in  our  structure. 

STRATEGIC  VS.  APPLIED  RESEARCH 

Mr.  Stokes.  You  talked  about  your  strategic  plan  and  strategic 
areas.  Can  you  explain  the  difference  between  strategic  and  applied 
research? 

Dr.  Lane.  Well,  I  think  the  words  have  caused  us  a  good  bit  of 
difficulty,  Mr.  Chairman.  I  certainly  stepped  in  a  few  potholes  my- 
self on  these  words.  The  way  I  prefer  to  describe  the  investment 
of  funds  for  research  that  will  help  the  Nation  with  some  of  its 
more  immediate  needs  is  to  talk  about  basic  research  in  strategic 
areas.  This  means  that  if  you  ask  what  the  researcher  is  really 
doing  in  the  laboratory  on  a  day-to-day  basis,  the  researcher,  he  or 
she,  is  asking  very  fundamental  questions  about  the  workings  of 
nature,  or  in  the  case  of  engineering,  about  the  working  of  things 
made  by  humans. 

But  these  are  very  fundamental  questions.  The  emphasis  is  on 
discovery.  It  is  expected  that  one  will  discover  new  knowledge,  one 
will  discover  new  ways  of  doing  business,  and  in  the  process,  of 
course,  for  the  students  that  are  involved,  it  is  an  incredible  edu- 
cational experience.  So  it  is  basic  in  that  sense,  the  basic  questions 
are  being  asked.  You  don't  know  for  sure  just  where  a  project  will 
lead.  But  if  you  are  doing  that  basic  research  in  an  area  of  atmos- 
pheric chemistry,  for  example,  you  want  to  understand  something 
about  the  interaction  of  molecules  in  a  particular  region  of  the  at- 
mosphere. 

You  can  reasonably  expect  that  the  knowledge  coming  from  that 
particular  investigation  and  others  like  it,  collectively  will  advance 
our  understanding  of  the  environment,  in  particular  global  climate 
change.  And  so  that  would  be  strategic.  In  that  sense,  I  would  call 
global  change  a  strategic  area.  But  the  things  that  NSF  would  sup- 
port would  be  quite  discovery-oriented. 

BASIC  VS.  APPLIED  RESEARCH  WITHIN  STRATEGIC  AREAS 

Mr.  Stokes.  In  light  of  your  response,  how  much  of  the  re- 
quested funding  for  strategic  initiatives  in  fiscal  year  1995  is  for 
basic  research  and  how  much  is  for  applied  research? 
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Dr.  Lane.  Well,  I  think  of  the  increment  going  into  1995,  as  we 
have  said,  about  75  percent  is  for  strategic  research.  But  I  would 
argue  that  essentially  all  of  that  is  basic  in  the  sense  that  it  is 
going  to  be  invested  in  the  work  of  scientists,  mathematicians  and 
engineers  who  are  tr3dng  to  discover  new  knowledge.  But  it  will  be 
new  knowledge  in  areas  that  support  strategic  initiatives,  like  glob- 
al change;  high  performance  computing;  civil  infrastructure;  bio- 
technology; and  the  other  such  areas;  and,  of  course,  in  one  of  our 
most  important  programs,  the  Science,  Math,  Engineering  and 
Technology  Education  Program  that  Dr.  Williams,  working  with 
the  other  assistant  directors,  manages. 

Mr.  Stokes.  Dr.  Duderstadt,  are  you  in  accord  with  this  move  to- 
wards strategic  areas  as  being  the  right  direction  at  this  time  for 
NSF? 

Dr.  Duderstadt.  I  think  the  National  Science  Board  is  quite 
supportive  of  it.  If  you  go  back  to  the  activity  almost  half  a  century 
ago,  which  led  to  the  formation  of  the  National  Science  Foundation, 
it  was  with  the  idea  in  mind  that  the  research  conducted  by  the 
Foundation,  the  people  that  it  would  produce,  would  have  an  im- 
pact on  major  national  needs,  needs  of  the  time.  That  is  part  of  the 
social  contract.  That  is  why  the  public  supports  agencies  like  the 
National  Science  Foundation. 

While  much  of  the  basic  research — ^while  much  of  the  activity  of 
the  Foundation  is  basic  in  nature,  it  is  in  areas  that  do  relate  to 
national  objectives.  And  the  National  Science  Board  supports  this, 
recognizing  that  the  research  is  fundamental,  but  the  National 
Science  Foundation  does  have  some  obligation  to  contribute  to 
meeting  the  needs  of  the  Nation. 

CRITERIA  FOR  STRATEGIC  RESEARCH 

Mr.  Stokes.  Dr.  Lane,  I  note  in  your  testimony  that  of  the  incre- 
mental increases,  more  than  75  percent  will  be  for  research  and 
education  in  certain  strategic  areas.  Tell  us  what  criteria  you  used 
to  determine  which  initiatives  are  strategic. 

Dr.  Lane.  Well,  the  identification,  Mr.  Chairman,  of  strategic  is 
in  part  those  initiatives  that  are — have  been — arrived  at  through 
interagency  cooperation  £ind  some  of  which  have  evolved,  really  all 
of  which,  I  guess,  have  evolved  out  of  the  FCCSET  process.  The 
areas  of  high  performance  computing  and  communication,  for  ex- 
ample, and  gloDal  change  research  came  out  of  the  FCCSET  proc- 
ess. They  continue  to  be  very  high  priorities  of  the  current  Admin- 
istration. And  so  in  a  tight  budget  year  we  really  have  made  some 
hard  decisions  to  invest  resources  in  these  strategic  areas,  but  not 
uniformly. 

And  I  said  the  two  that  stand  out  are  global  cheinge  and  high 
performance  computing  and  communications.  I  mean  global  change 
is  in  for  46  percent  increase,  high  performance  computing  and  com- 
munication for  23  percent  increase. 

GLOBAL  CHANGE 

Mr.  Lewis.  Excuse  me,  Mr.  Chairman.  Is  global  change  a  new 
word  for  global  warming? 
Dr.  Lane.  Well,  it  is  a  broader  term  than  global  warming. 
Mr.  Lewis.  Sorry,  Mr.  Chairman. 
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Mr.  Stokes.  No,  that's  OK 

Mr.  Lewis.  Semantics  are  difficult. 

Dr.  Lane.  Well,  Mr.  Lewis,  it  is  a  broader  term  than  global 
warming,  but  it  certainly  includes  global  warming  activities.  And 
as  a  part  of  the  larger  set  of  issues  having  to  do  with  the  environ- 
ment and  changes  in  the  environment,  changes  that  will  affect  the 
lives  of  people  and  the  effect  of  the  activities  of  people  on  that  envi- 
ronment, this  broad  range  of  issues  is  clearly  an  important  one  to 
the  Nation,  but  also  one  in  which  the  research  programs  that  NSF 
supports  can  be  expected  to  bear  on.  Because  the  one  thing  one 
sees  when  we  look  at  how  these  funds,  global  change  money,  for 
example,  are  invested  in  the  Foundation,  you  will  see  that  it  touch- 
es many,  many  programs  throughout  the  Foundation. 

One  can  understand,  I  gave  chemistry  as  an  example,  certainly 
it  is  going  to  touch  chemistry,  but  it  is  also,  obviously,  important 
in  the  geosciences  and  in  high  performance  computing  and  commu- 
nications. Many  of  these  initiatives  strongly  overlap  because  of  the 
common  threads  that  run  through  them. 

That  creates  difficulty  for  us  sometimes  when  we  are  responding 
to  a  question,  such  as  how  many  dollars  does  NSF  invest  in  this 
particular  area,  because  there  is  so  much  overlap.  We  are  working 
hard  to  do  a  better  job  of  responding  to  such  questions.  But  the  in- 
vestments in  these  strategic  areas  touch  a  lot  of  what  the  NSF  sup- 
ports, many  different  fields.  But  the  rationale  is  that  the  invest- 
ment is  in  research,  the  knowledge  from  which  research  then  can 
be  expected  to  help  advance  our  understanding  of  a  particular  stra- 
tegic area. 

STRATEGIC  RESEARCH  BUDGET 

Mr.  Stokes.  That  brings  me  to  one  of  the  questions  that  is  nec- 
essary for  our  purposes,  and  that  is  how  much  of  the  total  proposed 
NSF  budget  is  part  of  your  set  of  strategic  initiatives? 

Dr.  Lane.  We  feel  that  over  half  of  our  budget  is  invested  in  stra- 
tegic initiatives.  The  difficulty  we  have  in  being  more  precise  is  the 
fact  that  many  of  these  initiatives  overlap,  and  so  it  is  difficult  to 
pick  out  a  particular  project  and  say  that  supports  only  global 
change.  Because  you  find  often  a  particular  project  supports  global 
change,  education,  and  high  performance  computing  and  commu- 
nication. 

So  Mr.  Kull,  in  fact,  working  with  the  assistant  directors  and 
other  staff,  are  really  putting  in  place  a  system  to  track  this  fund- 
ing so  that  we  can  do  a  better  job  of  reporting  precisely  the  invest- 
ment in  different  areas.  But  I  think  it  is  a  fair — it  is  a  fair  state- 
ment to  say  that  we  invest  over  half  of  our  budget  in  strategic 
areas. 

Mr.  Stokes.  Are  these  initiatives  and  the  funding  levels  for  them 
the  same  as  you  requested  of  0MB? 

Dr.  Lane.  No,  Mr.  Chairman,  they  are  not  exactly  the  same  as 
the  initial  request  to  0MB,  although  they  are  consistent  with  our 
priorities  as  reflected  in  that  initial  request.  But  the  precise  dis- 
tribution is  not  the  same  as  the  original  request. 
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INDIRECT  COSTS 


Mr.  Stokes.  The  Administration  has  proposed  a  pause  on  indi- 
rect cost  repayments  to  colleges  and  universities  for  the  overhead 
expenses  that  they  incur  in  carrying  out  Federal-funded  research 
and  development. 

Dr.  Duderstadt,  are  you  familiar  with  that  proposal? 

Dr.  Duderstadt.  Yes.  Yes,  I  am. 

Mr.  Stokes.  Could  you  comment  on  this  for  us? 

Dr.  Duderstadt.  Certainly.  I  comment  both  as  Chairman  of  the 
National  Science  Board  and  President  of  a  large  American  univer- 
sity. The  National  Science  Board,  and  I  think  higher  education 
more  generally,  recognize  quite  clearly  their  responsibility  to  par- 
ticipate, to  make  the  necessary  sacrifices  to  move  toward  Federal 
objectives  such  as  deficit  reduction.  However,  we  believe  that  the 
proposed  pause  in  indirect  cost  reimbursement,  which  was  really 
proposed  without  consultation  with  either  higher  education  or  sci- 
entific community,  is  the  wrong  way  to  go. 

Wrong  for  two  reasons:  First,  the  costs  that  would  not  be  met 
through  the  pause  associated  with  Federal  research  that  is  pro- 
cured by  the  Federal  Government  are  real  costs,  for  electricity,  for 
heating,  for  complying  with  Federal  standards  and  so  forth.  And  if 
those  costs  are  not  met  by  the  Federal  Government,  they  must  be 
met  by  others.  So  in  reality,  the  effort  to  save  $130  million  or  what- 
ever the  number  is,  in  reality  transfers  those  costs  to  students  and 
parents  who  pay  tuition,  to  State  taxpayers  who  support  public  in- 
stitutions, or  to  other  supporters  of  higher  education. 

From  a  broader,  more  strategic  point  of  view,  for  almost  half  a 
century  a  very  fundamental  principle  involving  the  relationship  be- 
tween the  Federal  Government  and  universities  is  that  the  Federal 
Government  would  meet  the  full  costs  of  research  that  it  sought 
from  campuses.  This  goes  against  that  at  a  very  critical  time  when 
most  universities  are  under  very  serious  financial  stress  right  now, 
and  threatens  what  has  been  a  marvelous  partnership  between  the 
Federal  Government  and  the  academic  research  establishment. 

For  that  reason,  last  Friday  the  National  Science  Board  voted  a 
resolution  pointing  out  its  serious  concern  with  this  pause,  and 
suggesting  that  other  mechanisms  should  be  examined  if  the  intent 
is  to  save  this  amount  of  money  in  Federal  expenditures.  And  I  will 
introduce  that  resolution  into  the  record  for  members  of  your  com- 
mittee and  staff. 

As  I  say,  we  regard  this  as  a  very  serious  issue,  and  we  think 
alternative  methods  should  be  found  for  meeting  the  requirements 
of  fiscal  constraints  that  will  not  jeopardize  the  fundamental  prin- 
ciple of  the  partnership  between  the  Federal  Government  and  the 
academic  research  enterprise. 

Mr.  Stokes.  Appreciate  that.  Without  objection  at  this  point,  we 
will  insert  that  resolution  into  the  record. 

Dr.  Duderstadt.  We  would  appreciate  that. 

[The  information  follows:] 

NSB  Resolution  Concerning  the  Indirect  Costs  "Pause" 

The  National  Science  Board  resolution  concerning  a  proposed  "pause"  on  reim- 
bursement of  indirect  costs  of  research  is  attached. 
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RESOLUTION  APPROVED  BY  THE  NATIONAL  SCIENCE  BOARD 

AT  ITS  320TH  MEETING  ON  MARCH  18.  1994 

CONCERNING  A  PROPOSED  "PAUSE"  ON 

REIMBURSEMENT  OF  INDIRECT  COSTS  OF  RESEARCH 


Background 

The  partnership  between  the  Federal  government  and  the  nation's  colleges, 
universities  and  other  non-prorlt  performers  of  research  has  served  the  nation  well  for  half  a 
century  by  producing  the  talented  people  and  new  discoveries  that  opened  up  a  range  of 
economic  opportunities  and  contnbuted  to  meetmg  a  variety  of  national  needs.  That 
partnership  is  now  threatened  by  a  government  proposal  made  without  consultation  with  the 
research  community,  one  which  would  have  important  negative  effects  on  the  nation's 
research  enterpnse.    Recent  negotiated  changes  in  the  rules  for  reimbursing  indirect  costs  are 
already  resulting  in  significant  reductions,  and  there  is  no  reasonable,  non-arbitrary  basis  for 
further  cuts  at  this  time. 

The  proposed  FY  1995  budget  would  cut  Federal  costs  by  approximately  $130  million 
through  the  application  of  a  "pause"  in  payment  of  indirect  cost  recoveries  for  grants  to  the 
nation's  colleges,  universities  and  other  non-profit  institutions  significantly  involved  in 
research.  The  precise  mechanisms  for  the  application  of  this  "savings"  have  yet  to  be 
determined,  other  than  that  institutions  have  been  informed  that  they  will  receive  no 
additional  indirect  cost  reimbursements  in  the  next  fiscal  year  beyond  the  level  that  they  are 
receiving  in  the  current  year. 

Indirect  cost  payments  for  Federally  funded  research  efforts  are  reimbursements  for 
real  expenditures  that  have  actually  been  made  by  the  panicipating  institutions.   The  refusal 
of  the  Federal  government  to  fully  pay  its  previously-agreed  share  of  these  expenditures 
shifts  that  burden  to  other  sources  of  institutional  revenues,  such  as  tuition,  private  gifts, 
and,  in  the  case  of  public  institutions.  State  appropriations.    Not  only  is  such  cost-shifting 
inappropriate,  but,  for  some  institutions,  may  not  be  possible  for  legal  or  organizational 
reasons. 

Payments  to  academic  institutions  for  incurred  indirect  costs  have  already  been 
reduced  by  changes  in  the  revised  0MB  Circular  A-21,  released  in  spring  1993.   Total 
recovery  of  legitimate  and  long-standing  administrative  costs  has  been  capped  at  a  rate  of  26 
per  cent,  even  for  those  institutions  that  can  document  larger  costs  resulting  from  Federal 
programs.     Furthermore,  institutions  have  been  complying  with  Federal  policy  that 
encourages  multi-year  cost  rate  agreements  ~  the  results  of  which  would  now  be  put  aside  as 
a  result  of  the  proposed  "pause." 
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Resolution 

WHEREAS,  the  Report  of  the  National  Science  Board  Commission  on  the  Future  of  the 
National  Science  Foundation  declared  in  November,  1992  that  "As  a  result  of  the 
government's  reliance  on  universities  for  much  of  the  nation's  basic  research,  American 
graduate  education  in  the  sciences  and  engineering  leads  the  world;"  and, 

WHEREAS.  Federal  payments  for  indirect  costs  are  reimbursements  for  monies  expended  by 
an  institution  for  recognized,  legitimate  purposes,  including  compliance  with  Federal 
standards  and  regulations;  and, 

WHEREAS,  one  of  the  longstanding  guiding  principles  for  the  relationship  between  the 
Federal  government  and  the  nation's  research  institutions  is  that  the  government  pay  the  fiiU 
indirect  costs  of  the  research  it  suppons;  and, 

WHEREAS,  to  expect  universities  to  further  subsidize  the  Federal  share  of  costs  legitimately 
incurred  on  Federal  contracts  and  grants  undercuts  the  Federal  objective  of  investment  in  the 
nation's  research  enterprise  and  may  shift  costs  to  students,  their  families  and  State 
government  taxpayers,  and/or  reduce  the  level  of  the  nation's  research  activity; 

Now  therefore  be  it 

RESOLVED,  that  the  National  Science  Board  register  its  strong  concern  over  the 
implications  of  the  recommendation  for  a  "pause"  in  the  FY  1995  reimbursements  to 
institutions  of  costs  incurred  in  the  conduct  of  Federally-spxjnsored  research,  as  inconsistent 
wdth  the  most  effective  use  of  Federal  resources  in  pursuit  of  science  and  engineering 
excellence; 

and  be  it  further 

RESOLVED,  that  the  National  Science  Board  recommends  that  the  Office  of  Management 
and  Budget  work  with  the  Assistant  to  the  President  for  Science  &  Technology  and 
representatives  of  the  nation's  colleges,  universities  and  other  non-profit  institutions 
significantly  involved  in  Federally-sponsored  research  to  identify  alternative  means  of 
meeting  the  requirements  of  fiscal  constraints  that  will  not  jeopardize  the  fundamental 
principle  of  partnership  between  the  Federal  government  and  research  institutions. 
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WHAT  MAKES  NSF  EXCEPTIONAL 


Mr.  Stokes.  Now,  as  I  noted  earlier,  NSF  was  requesting  an  in- 
crease of  $182,200,000,  or  6  percent  above  the  1994  level.  Although 
this  requested  increase  is  smaller  than  in  previous  years,  it  is  still 
quite  high  in  terms  of  percent,  given  the  budget  constraints  that 
we  all  face. 

In  your  written  statement.  Dr.  Lane,  you  say  that  in  your  short 
tenure  you  have  become  more  certain  that  NSF  is  an  exceptional 
agency.  Tell  us  in  what  respect  NSF  is  an  exceptional  agency.  That 
is,  what  makes  it  different  from  other  Federal  agencies? 

Dr.  Lane.  Well,  Mr.  Chairman,  I  don't  have  much  experience 
with  other  agencies,  so  I  hesitate  to  try  to  draw  comparisons,  but 
speaking  just  from  the  vantage  point  of  NSF,  which  I  have  ob- 
served over  a  long  period  of  time  having  worked  there  for  a  year, 
about  13  years  ago,  I  was  struck  when  I  first  came  to  the  NSF  as 
a  division  director  for  a  year  in  physics  at  the  quality  of  the  people 
and  how  hard  they  work,  at  the  consistent  high  standards  that  are 
applied  in  making  decisions. 

I  felt  that  before  I  went  to  the  NSF,  because  I  know  the  commu- 
nity considers  the  process  of  getting  work  funded  by  the  NSF  a 
very  highly  competitive  one,  and  when  they  review  proposals  they 
do  it  seriously,  spend  a  good  bit  of  time,  and  the  selection  process 
is  quite  rigorous.  But  until  I  was  here  and  had  a  chance  really  to 
work  in  the  place  for  a  year,  I  didn't  really  realize  why  the  commu- 
nity had  the  respect  it  did  for  the  NSF  and  why  the  NSF  seemed 
to  be  so  successful. 

I  am  not  sure  that  I  can  tell  you  even  now.  It  has  something — 
a  combination  of  things — to  do  with  the  quality  of  people  who  have 
been  at  the  NSF  through  the  years,  and  who  are  there  now  and 
the  fact  that  excellence  remains  the  highest  priority  in  everything 
that  the  NSF  does. 

This  merit  review  process  that  has  been  put  in  place  and  has 
been  so  successfully  applied  through  the  years,  with  the  help  of  the 
larger  science  community,  has  worked  so  well.  I  think  the  special 
relationship  between  the  NSF  staff  and  the  National  Science 
Board — we  are  the  only  agency  with  an  organization  like  the  Na- 
tional Science  Board — has  been  important  through  the  years  and  I 
think  has  probably  helped  the  NSF  maintain  these  core  values  that 
are  so  important  to  the  Agency  doing  what  it  does  so  well. 

I  think  the  focus  also  on  education,  which  has  always  been  there 
is  important,  although  through  some  periods  of  time  it  was  not 
quite  so  evident  as  in  other  periods.  What  NSF  has  always  been 
about  is  about  learning,  learning  through  research  done  by  faculty, 
learning  through  students  working  in  the  laboratories  and  in  the 
classrooms,  and  that  is  an  investment  in  the  future  of  the  Nation 
that  seems,  to  me,  critically  important. 

So  I  would  argue  that  because  of  the  quality  of  the  institution, 
the  good  job  that  it  does,  has  done  through  the  years,  its  reputation 
throughout  the  world  for  the  high  standards  that  it  sets  in  deci- 
sion-making and  for  the  knowledge  and  methodologies  that  are  pro- 
duced by  its  scientists  and  engineers,  and  finally  for  the  value  of 
an  investment  in  learning,  in  the  education  of  young  people  who 
really  are  the  future  of  the  Nation,  that  it  is,  I  believe,  a  valuable 
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investment,  an  important  investment  for  the  Nation  to  make  at  a 
time  when  the  budgets  are  very  tight. 

Mr.  Stokes.  Let  me  just  follow-up  on  that.  In  terms  of  OMB,  do 
you  have  some  insight  into  why  NSF  continues  to  get  such  large 
increases  from  OMB? 

Dr.  Lane.  Well,  I  guess  I  could  say  that  they  accept  all  the 
things  I  just  said. 

Mr.  Stokes.  Right. 

Dr.  Lane.  I  don't  know  that  to  be  a  fact,  of  course.  I  think  in  the 
current  year  it  was  important  that  NSF  had  the  capacity  and  the 
community  we  support  had  the  capacity  to  invest  in  education, 
human  resources  development,  and  in  certain  of  these  strategic  ini- 
tiatives that  are  such  an  important  part  of  the  President's  invest- 
ment strategy. 

INCREASES  IN  HPCC  AND  GLOBAL  CHANGE 

Mr,  Stokes.  Now,  you  also  stated  in  your  testimony  that  the 
science  and  math  education  activity  has  grown  by  nearly  30  per- 
cent since  1992,  but  only  by  4  percent  this  year,  and  that  the  slow- 
er growth  will  provide  NSF  an  opportunity  to  look  at  the  progress 
made  and  consolidate  efforts. 

Given  that  statement,  do  you  think  the  increases  and  rapid  ex- 
pansion of  some  of  these  strategic  areas,  especially  global  change 
research  and  high  performance  computing,  are  too  great  in  fiscEil 
year  1995? 

Dr.  Lane.  You  mean  are  those  too  great?  Excuse  me,  Mr.  Chair- 
man. 

Mr.  Stokes.  No.  I  am  talking  about  the  expansion  of  those. 

Dr.  Lane.  Education  is  not  in  for  such  a  large  increase,  it  is 
right — for  a  whole  program  in  science,  mathematics,  engineering 
and  technology  education — the  increase  is  4  percent,  and  I  think  3 
percent,  in  fact,  for  the  Education  and  Human  Resources  activity 
by  itself. 

I  would  like  to  remind  the  committee  that  the  Education  and 
Human  Resources  activity  supports  about  80  percent  of  all  of  our 
activities  in  science,  mathematics,  engineering,  and  technology  edu- 
cation, but  20  percent  of  the  activities  come  directly  out  of  the  re- 
search directorates.  It  really  is  a  partnership  within  the  NSF  and 
in  the  community. 

We  now,  through  years  of  rapid  growth,  find  that  the  Education 
and  Human  Resources  activity  is  about  20  percent  of  the  whole 
NSF  budget.  I  think  that  is  about  right.  That  is  a  substantial  per- 
centage. And  yet,  that  investment  is  such  a  teeny  part  of  the  over- 
all expenditure  of  this  Nation  in  education  that  it  is  critically  im- 
portant that  our  funds  be  invested  strategically,  if  you  like,  that 
they  be  catalj^ic  in  their  effect,  that  they  be  highly  leveraged. 

And  we  think  it  is  appropriate  to  take  a  breather  here,  continue 
the  evaluation  of  the  programs  that  are  underway,  and  Dr.  Wil- 
liams, I  am  sure,  would  be  happy  to  address  this  in  more  detail, 
and  make  sure  that  what  we  are  doing  is  not  only  good — it  cer- 
tainly is  evaluated  highly  and  it  is  reviewed  in  the  way  I  de- 
scribed— but  that  it  is  really  the  most  effective  way  to  invest  these 
resources  in  advancing  the  Nation's   development  of  human  re- 
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sources  and  the  education  of  the  citizens.  So  we  think  it  is  appro- 
priate to  take  a  rest  here  and  see  these  evaluations  through. 

I  think  Dr.  WilUams  will  tell  you,  Mr.  Chairman,  that  this  in- 
crease is  certainly  adequate  to  support  the  programs  that  are  in 
place.  And  I  would  like  for  him  to  be  able  to  comment  whenever 
it  is  appropriate  to  do  that. 

Mr.  Stokes.  Mr.  Lewis,  do  you  want  to  comment  at  this  time? 
I  3aeld  to  you. 

STRATEGIC  RESEARCH 

Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

Dr.  Lane,  I  appreciate  your  being  with  us.  Let  me  begin  this  by 
saying  that  I  personally  spent  some  time  reviewing  the  work  of 
NSF  over  the  years.  I  tend  to  want  to  be  very  supportive.  That  is 
not  necessarily  our  role  on  this  committee  automatically. 

But  last  year's  Senate  appropriations  report,  sent  a  chill  through 
the  academic  community.  I  know  that  you  probably  have  been  ex- 
posed to  a  good  deal  of  that. 

The  focus  was  for  the  Foundation  to  move  beyond  rhetorical 
statements  about  the  value  of  strategic  research.  To  quote  it  di- 
rectly, "In  short,  the  Foundation  can  be  at  the  heart  of  shaping  the 
administration's  science  and  technology  policy  and  pursue  specific 
national  goals,  or  it  can  diminish  into  becoming  nothing  more  than 
a  national  endowment  for  sciences." 

I  guess  the  root  of  all  evil  is  the  semantic  difficulty  that  I  men- 
tioned and  struggled  with.  Virtually  every  program  element  in  the 
Foundation's  budget  justification  could  be  analyzed  against  this 
basic  versus  strategic  research  dilemma. 

Let  me  ask  the  Chairman's  question  in  a  little  different  way. 
What  does  the  Foundation  want  the  Congress  to  understand  when 
it  uses  the  terms  "strategic  research?" 

Dr.  Lane.  Mr.  Lewis,  first  I  appreciate  your  comments  of  strong 
support.  Obviously  it  is  important  to  us.  The  language  of  the  Ap- 
propriations Subcommittee  did  get  the  attention  of  the  larger  com- 
munity, and  I  certainly  read  the  report  several  times  myself  early 
in  my  time  coming  aboard. 

I  think  the  message  in  the  language,  the  message  I  took  from  the 
language  fairly  early  on,  so  it  is  not  something  I  have  really 
changed  my  mind  about  recently,  was  simply  that  the  reason  the 
Nation  invests  a  significant  amount  of  money  in  basic  research  ac- 
tivity is  because  of  the  expectation  that  the  results  of  that  research 
will  be  important  to  people,  will  improve  people's  lives. 

Another  message  is  that  it  is  not  so  clear  that  the  community 
that  does  the  research  fully  appreciates  that  that  is  the  reason  the 
money  is  invested.  There  was — there  have  been  some  things  said, 
I  think,  over  the  past  several  years  that  might  suggest  that  the 
community  considered  this  money  an  entitlement.  I  don't  really  be- 
lieve the  community  feels  that  way.  I  think  there  are  lots  of  oppor- 
tunities here  for  misunderstanding  in  the  use  of  words,  but  I  think 
that  is  a  message  in  the  report. 

Another  message,  I  believe,  is  that  if  you  say  to  NSF  that  you 
are  going  to  invest  $3  billion  or  $2.2  billion,  our  funding  for  re- 
search and  related  activities,  in  basic  research  and  out  of  that  will 
come  new  knowledge  and  somehow  that  will  be  good  for  people, 
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fine,  that  is — we  understand  that.  And  we  won't  ask  anymore  ques- 
tions or  not  the  same  questions. 

If  you  say,  on  the  other  hand,  that  by  investing  in  basic  research 
in  these  areas  you  really  will  advance  our  understanding  of  the  en- 
vironment and  help  us  understand  better  how  to  protect  ourselves 
from  it,  how  to  keep  ourselves  from  fouling  it,  in  every  other  way 
protect  the  environment  and  the  welfare  of  the  people,  if  that  is 
what  you  say  the  basic  research  is  going  to  do,  then  we  will  ask 
somewhat  more  difficult  questions. 

We  will  say  how  do  you  know  that  the  programs  you  are  support- 
ing will  contribute  knowledge  that  will  help  us  advance  our  under- 
standing and  help  us  cope  with  these  larger  issues?  So  I  think  to 
the  extent  that  the  NSF  describes  itself  as  serving  these  larger  na- 
tional needs  and  supporting  strategic  initiatives,  then  it  must  also 
be  ready  to  answer  somewhat  more  difficult  questions  about  how 
do  you  know  you  are  doing  it  and  how  do  you  know  whether  to  put 
more  money  in  it  or  not. 

I  am  out  and  about  in  the  community  very  often  and  I  get  asked 
this  question  quite  a  lot  about  the  language,  because  people  are 
concerned.  And  what  I  assure  them  is  that  we  are  not  being  asked 
by  the  Congress,  by  the  subcommittee,  to  ask  a  particular  scientist 
to  tell  us  on  what  day  you  are  going  to  make  a  great  discovery  and 
tell  us  when  you  are  a  third  of  the  way  there  or  three  quarters  of 
the  way  there.  That  is  not  what  we  are  going  to  ask  you  and  that 
is  not  what  we  are  being  asked.  But  collectively  across  all  our  pro- 
grams or  broadly  across  many  of  our  programs  we  are  being  asked 
to  explain  a  little  better  how  the  work  that  we  are  supporting  is 
really  going  to  impact  one  or  another  of  these  strategic  areas. 

So  I  interpret  the  language  as  a  wake-up  call.  It  is  saying,  look, 
NSF,  if  you  are  really  going  to  be  in  the  game,  if  you  are  really 
going  to  say  that  what  you  are  doing  is  important  in  helping  the 
Nation  advance  in  a  number  of  these  important  agenda,  in  fulfill- 
ing a  number  of  these  strategic  goals,  then  you  need  to  be  more 
precise,  not  overly  precise  project  by  project,  but  just  more  precise 
about  the  impact  of  your  work. 

STRATEGIC  NATIONAL  GOALS 

Mr.  Lewis.  Jim  Duderstadt  presented  an  impressive  compendium 
of  items  that  would  reflect  the  value  of  results  of  strategic  re- 
search. But,  Dr.  Lane,  you  suggested  that  some  of  the  priorities 
changed  with  this  administration  and  so  there  is  some  shift  in  the 
places  emphasized.  Could  you  give  us  a  listing  of  the  five  strategic 
national  goals  of  this  administration  for  research  funding? 

Dr.  Lane.  I  would — the  words — might  use  different  words  in  dif- 
ferent circumstances,  but  the  ones  I  would 

Mr.  Lewis.  I  can't  help  it,  the  Senate  report  got  me  to  thinking 
in  these  terms. 

Dr.  Lane.  The  description  we  outline  of  the  strategic  areas  would 
be  high  performance  computing  and  communication,  global  change 
research,  environmental  research,  biotechnology,  advanced  mate- 
rials and  processing,  advanced  manufacturing  technologies,  civil  in- 
frastructure systems.  And  I  may  have  forgotten. 

Dr.  Duderstadt.  And  education. 


41 

Dr.  Lane.  Of  course,  education.  Education,  science,  mathematics, 
engineering  and  technology  education.  Those  are,  I  think,  in  fact, 
probably  the  total  list  as  it  appears  right  now.  I  would  want  to  em- 
phasize that,  you  know,  through  the  years  NSF  has  and  its  inves- 
tigators have  realized  that  the  work  they  support  is  good  for  some- 
thing or  other.  It  will  lead  to  new  materials.  It  will  lead  to  com- 
pany spin-offs.  So  that  part  is  not  new.  What  is  new,  I  guess,  is 
the  effort  to  be  more  precise  about  it. 

INDIRECT  COSTS  PAUSE 

Mr.  Lewis.  I  have  another  quote.  It  is  the  response  that  Dr. 
Duderstadt  referred  to  earlier  of  the  American  Association  of  Uni- 
versities. "The  proposal  is  bad  science  policy,  bad  public  policy  and 
flawed  budgeting.  Do  not  expect  our  placid  acquiescence  to  con- 
trived cost  shifting.  There  will  be  great  stress  and  game  playing 
within  the  program  agencies  on  the  campuses." 

That  sounds  very  much  like  an  expected  entitlement.  Dr.  Lane 
suggested  there  was  not  an  entitlement  as  such.  There  is  no  doubt 
that  if  there  was  motivation  in  part  besides  budget  for  the  pause, 
it  is  the  discussion  that  Ray  Thornton  and  I  had  last  year  about 
universities  which  demonstrated  a  clear  pattern  of  abuse.  And  in 
turn,  the  community  had  to  pay  a  price  for  that. 

I  did  not  hear  any  of  that  in  your  statement  and  I  am  wondering 
if  there  is  really  an  understanding  that  that  has  been  a  problem 
and  people  are  trying  to  redefine  now,  where  we  should  be? 

Dr.  Duderstadt.  No,  no,  I  certainly  would  be  the  first  to  ac- 
knowledge that  there  have  been  difficulties.  The  rules,  policies  gov- 
erning interagency  cross  reimbursement  are  complex.  There  have 
been  mistakes  made.  I  do  believe  that  over  the  last  several  years 
very  strong  efforts  have  been  made  both  on  the  campuses  and  in 
Washington  to  address  those  issues  and  to  eliminate  them.  But  I 
come  back  again  to  the  fundamental  issue.  The  concern  here  is  not 
the  need  to  save  a  certain  amount  of  money.  I  mean,  I  think  we 
all  support  that,  we  are  all  willing  to  sacrifice. 

The  concern  here  is  cost  shifting,  because  right  now  for  most  in- 
stitutions the  only  resource  available  to  them  are  student  tuition 
and  fees.  If  they  are  public  institutions,  they  also  have  State  appro- 
priations, but  in  most  of  the  States,  because  of  the  last  several 
years  and  the  difficulties  the  States  have  had,  those  State  appro- 
priations are  contracting,  and  so  is  private  support  which  is  usually 
earmarked  for  certain  purposes. 

So  if  the  Federal  Government  chooses  to  procure  research,  but 
then  say  we  will  not  pay  the  full  cost  for  that,  the  universities  have 
only  one  choice,  to  say,  well,  we  will  do  the  research,  but  we  will 
have  to  ask  others  to  pay  the  costs:  students,  parents.  State  legisla- 
tures; or  to  say,  we  are  sorry,  but  we  can't  do  the  research.  And 
I  think  you  will  see  both  responses  through  this  pause. 

INDIRECT  COSTS  SHIFTING 

Mr.  Lewis.  I  halfway  wish  that  you  had  been  with  us  on  the 
Floor  yesterday  when  we  debated  the  question  of  bilingual  edu- 
cation. Is  it  a  mandate  or  was  it  not  a  mandate.  There  were  those 
who  argued  strongly  that  it  is  a  Federal  Government  mandate.  It 
is  grants  programs,  as  these  are  grants  programs. 
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The  budget  for  NSF  in  a  shorter  time  since  you  were  there  last, 
Dr.  Lane,  has  increased  by  150.4  percent,  not  including  inflation 
over  a  decade.  You  have  had  healthy  growth.  And  that  somewhat 
challenges  the  question  of  cost  shifting.  Unless  you  do  presume 
that  even  overhead  is  an  entitlement. 

Dr.  DUDERSTADT.  Well,  no,  what  I  do  presume  is  that  for  every 
dollar  of  grant  support  that  Federal  agencies  provide  on  the  aver- 
age, the  universities  end  up  spending  more  than  that  to  do  the  re- 
search, $1.25,  $1.15,  it  depends  on  the  institution.  So  although  they 
are  grants,  the  institutions  themselves,  through  cost  sharing  and 
through  under  recovery  of  indirect  costs,  are  substantially  subsidiz- 
ing federally  procured  research  on  our  campuses. 

The  difficulty  with  this  is  that  on  a  very  short  time  scale  and 
without  consultation  it  will  shift  even  further  costs  on  the  institu- 
tion at  a  time  when  they  have  no  other  recourse  other  than  to  sim- 
ply refuse  to  accept  the  research,  which  would  be  difficult  to  do 
since  it  is  stimulated  by  individual  faculty,  or  to  ask  others  to  bear 
those  cost  shifts.  And  right  now,  unfortunately,  those  others  are 
primarily  students  and  the  parents. 

Mr.  Thornton.  Would  the  gentleman  yield?  Excuse  me. 

Mr.  Lewis.  Sure,  sure. 

Dr.  DuDERSTADT.  And  we  are  all  desperately  trying  to  get  a  han- 
dle on  the  rapidly  escalating  costs  of  a  college  education  and  get 
those  costs  under  control  and  provide  families  with  the  opportuni- 
ties to  send  their  kids  to  college.  And  having  further  obligations 
and  burdens  passed  on  from  the  Federal  Gk)vernment  on  to  that 
part  of  university  support  is  a  very  difficult  thing  right  now  to  han- 
dle. 

Mr.  Thornton.  Would  the  gentleman  yield? 

Mr.  Lewis.  Sure. 

role  of  universities  in  research 

Mr.  Thornton.  I  thank  the  gentleman.  I  would  like  to  say  at  the 
beginning  that  I  am  not  sure  that  I  can  go  along  with  a  morato- 
rium or  a  suspension  of  funds  for  indirect  costs.  But  I  am  troubled 
by  the  tone  of  the  letter  which  has  been  referred  to,  because  it  indi- 
cates to  me  that  there  may  not  be  an  acceptance  in  the  university 
community  that  research  is  part  of  basic  university  role  and  pur- 
pose. If  there  was  no  Federal  money  for  research  at  all,  do  you 
mean  to  say  that  there  wouldn't  be  any  research  at  your  univer- 
sity? 

Dr.  Duderstadt.  Not  in  the  least.  In  fact,  I  think  if  you  look  at 
the  statistics,  you  will  find  that  institutional  support  of  research 
activities  during  the  1980s  and  beyond  increased  much  more  rap- 
idly than  Federal  support  did.  But  that  research  would  be  of  a 
quite  different  nature. 

For  example,  it  might  refer  directly  to  the  needs  of  the  State 
rather  than  national  needs.  And  what  we  are  talking  about  right 
now,  strategic  research,  research  that  really  is  directed  toward 
meeting  national  needs,  that  the  Federal  CJovemment  seeks  from 
the  academic  research  establishment,  and  that  is  fine,  well  and 
good,  and  I  think  quite  appropriate,  but  associated  with  that  has 
been   a  long  established   principle  that  the  Federal   Ck)vemment 
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makes  every  effort  to  pay  for  what  it  procures.  And  the  pause  goes 
against  that  principle. 

POPULATION  RESEARCH 

Mr.  Lewis.  Dr.  Duderstadt,  the  question  that  Mr.  Thornton 
asked  goes  right  to  the  point  here.  Population,  burgeoning  popu- 
lation, has  to  be  one  of  the  most  significant  items  relative  to  global 
change.  Does  NSF  have  projects  that  relate  to  that? 

Dr.  Lane.  Well,  Mr.  Lewis,  I  think  I  would  have  to  direct  your 
question  to  Dr.  Marrett.  Certainly  such  studies  are  within  the 
scope  of  the  research  activities  in  the  social  sciences,  and  one  as- 
pect of  global  change  is — or  one  expanding  aspect  of  global  change 
research  is  the  sort  of  human  side  of  global  change.  And  I  suspect 
that  that  includes  population  activities.  But  could  I  ask,  first? 

Mr.  Lewis.  Certainly.  I  hesitate  to  use  the  term  population  con- 
trol, but  lest  we  be  shy,  it  seems  to  me  this  is  one  of  the  most  fun- 
damental questions  facing  world  society  in  terms  of  global  change. 

Dr.  Lane.  I  agree.  Dr.  Marrett,  do  we  support  population  re- 
search? 

Dr.  Marrett.  Yes,  we  have  been  supporting  some  research,  and 
particularly  in  connection  with  global  change  research,  because 
there  is  both  the  growth  in  the  numbers,  and  the  migration,  the 
movements  of  people.  A  part  of  the  plan  for  1995  will  be  to  link 
what  we  now  know  about  population  growth  movements  to  the 
other  dynamics  that  are  both  biological  and  physical  levels.  So  we 
are  saying  now  there  are  things  that  we  know,  but  we  don't  know 
fully  the  way  those  all  come  together  to  affect  global  change  or  the 
way  in  which  these  kinds  of  changes  affect  population  dynamics  as 
well.  So  that  is  very  much  a  part  of  the  program. 

Mr.  Lewis.  Perhaps  you  could  help  my  staff  focus  upon  the  pa- 
rameters of  some  of  that  work.  You  know,  I  would  be  very  inter- 
ested in  what  kinds  of  efforts  we  have  made  and  what  people  are 
thinking  about. 

Dr.  Lane.  Would  you  like  us  to  submit  something  for  the  record? 

accomplishments  of  k-12  programs 

Mr.  Lewis.  No,  just  communicate  with  my  staff  first.  Then  we 
will  talk  for  the  record.  I  don't  want  to  excite  anybody  around  here 
too  much.  Support  at  the  K  through  12  level  totals  $360  million 
plus,  an  increase  of  $8.8  million  in  1994.  Included  in  this  amount 
are  systemic  reform  activities  in  States,  urban  and  rural  areas,  and 
programs  to  meet  the  national  education  goals  in  science  and 
mathematics.  K  through  12,  undergraduate,  graduate  school  com- 
bined will  total  $586  million,  a  little  over  half  a  billion  dollars. 

Can  somebody  help  us  for  the  record  or  maybe  verbally  at  this 
point  in  time.  What  have  we  accomplished  with  those  funds  since 
you  were  last  at  the  agency? 

Dr.  Lane.  Well,  I  would  like  to  ask  Dr.  Williams  to  respond  in 
detail  here.  I  can  say  that  we  hear  lots  of  good  stories  about  the 
impact  of  our  programs.  That  is  not  the  same  as  a  systematic  eval- 
uation of  the  scope  of  the  whole  program.  Some  of  those  evalua- 
tions have  been  done  and  some  are  underway  and  perhaps  with 
your  permission  I  could  ask  Dr.  Williams  to  respond. 
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Dr.  Williams.  Okay.  First  of  all,  this  is  a  comment  on  numbers, 
a  general  comment  on  the  numbers.  The  request  is  for  $586  mil- 
lion; $360  million  as  you  indicated  is  K  through  12,  about  $100  mil- 
lion of  that  is  undergraduate.  The  graduate  component  is  like  less 
than  $100  million  and  we  have  some  other  special  efforts  that 
equal  about  $50  million. 

Mr.  Lewis.  I  almost  expect  those  numbers  would  have  been  re- 
versed in  order. 

Dr.  Williams.  Well,  in  this  context,  what  I  am  referring  to  is 
education  and  training.  Clearly,  the  greatest  problem  area  is  the 
epicenter,  that  is  K  through  12.  The  graduate  support  of  graduate 
education  within  the  epicenter  is  not  restricted  to  this  budget 
alone.  It  is  a  substantial  part  of  the  support  under  research  pro- 
grams, which  is  enormous.  That  is  not  what  I  was  referring  to.  Im- 
pacts, we  have  done  two  things.  We  completed  evaluation  of  six  of 
the  33  programs  in  the  directorate.  The  result  says  we  are  doing 
quite  well  with  them.  In  terms  of  impact,  it  has  allowed  us  to  make 
some  changes. 

Under  the  current  fiscal  year,  we  have  under  review  presently, 
started  from  last  year,  an  additional  six,  that  equals  12  out  of  33. 
And  we  will  start  seven  additional  evaluations.  In  other  words, 
nearing  the  end  of  this  fiscal  year,  by  the  middle  of  fiscal  year 
1995,  we  will  have  an  evaluation  report  that  allows  us  to  see  the 
impact  in  full  of  19  of  the  33  programs,  having  started  this  only 
three  fiscal  years  ago,  costing  a  couple  of  million  dollars.  But  in  ad- 
dition to  that,  we  have  also  done  a  series  of  impact  studies  of  each 
of  those  programs,  particularly  the  systemic  ones;  and,  in  fact,  we 
have  a  report  that  is  in  progress  that  shows  that,  which  I  will  be 
glad  to  provide  the  committee  once  it  is  approved. 

GLOBAL  CHANGE  AND  HPCC 

Mr.  Lewis.  Well,  I  am  going  to  be  spending  a  lot  of  time  on  glob- 
al change,  so  if  you  would  review  that  first  with  Mr.  Thornton, 
maybe  he  can  help  me  out. 

Dr.  Williams.  Okay,  all  right. 

Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

Mr.  Stokes.  Sure.  Mr.  Mollohan. 

Mr.  Mollohan.  Thank  you,  Mr.  Chairman.  Dr.  Williams,  I  note 
the  Chairman  and  Congressman  Lewis  have  touched  on  some  of 
these  issues.  But  I  would  like  you  to  comment  a  bit  more,  if  you 
would. 

I  notice  that  you  have  a  23.1  percent  increase  in  the  HPCC  pro- 
gram, and  you  have  a  26.2  percent  increase  in  your  global  change 
program. 

Dr.  Lane.  46.2,  Mr.  Mollohan. 

Mr.  Mollohan.  I  see,  46.2  percent.  Those  are  really  bold  in- 
creases, especially  since  your  overall  increase  for  NSF  is  for  6  per- 
cent. I  personally  appreciate  the  importance  of  these  two  initia- 
tives, but  they  are  dramatic  increases  in  your  budget.  Why  such 
dramatic  increases  in  those  areas? 

Dr.  Lane.  I  think,  Mr.  Mollohan,  those  two  initiatives  are  among 
the  more  mature  initiatives  of  the  program.  They  did  come  out  of 
the  strategic  activity.  They  remain  very  high  priorities  of  the  Ad- 
ministration. The  dollar  increase  in  1995  is  roughly  the  same  for 
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those  two  programs,  but  because  the  base  is  so  much  smaller  in 
one,  the  percentage  is  higher. 

The  two  interact  with  one  another  and  they  are  mutually  sup- 
portive and  they  also  are  much  involved  in  many  of  the  other  pro- 
grams within  the  NSF.  I  think  the  reason  for  the  substantial  in- 
crease in  these  areas  is  that  they  are  mature  programs. 

NSF  plays  a  key  role  in  making  progress  in  these  areas.  NSF, 
working  with  other  agencies  over  a  number  of  years,  has  mapped 
out  a  strategy  to  make  progress  in  these  areas.  And  this  year  and 
in  1995,  NSF  has  the  capacity  to  support  a  good  bit  of  research  in 
that  area  and  using  the  same  standards  of  review  and  decision  that 
it  has  applied  in  past  years.  So  they  are  special  in  a  number  of 
ways. 

INTERAGENCY  COOPERATION  IN  HPCC 

Mr.  MOLLOHAN.  To  what  extent  are  you  cooperating  with  other 
agencies?  Are  you  considering  proposals  together  and  considering 
joint  funding  of  proposals  together? 

Dr.  Lane.  If  I  could,  Mr.  Mollohan,  I  would  like  to  ask  a  couple 
of  my  assistant  directors  to  comment  on  this  specifically  with  re- 
gard to  the  programs.  And  maybe  Mel  Ciment,  who  is  our  Acting 
Assistant  Director  for  Computer  and  Information  Science  and  Engi- 
neering, can  comment  on  that. 

Dr.  Ciment.  I  would  like  to  add  to  the  words  of  the  director  in 
reference  to  why  we  are  expanding  the  HPCC  program  at  this  time. 
In  fact,  there  are  several  opportunities  in  terms  of  the  interagency 
planning  in  high  performance  computing  that  have  matured  at  this 
point.  The  computationally  intensive  aspects  of  the  original  part  of 
the  program  that  were  emphasized  over  the  last  three  years  have 
now  become  the  bedrock,  you  might  say,  for  the  next  level  of  the 
National  Information  Infrastructure  initiative  that  the  President 
has  endorsed  as  a  vision  for  the  future.  And  so  part  of  the — ap- 
proximately one-half  of  the  increment  that  we  have  in  HPCC  this 
year  is  devoted  to  the  component  on  information  infrastructure 
technology  and  applications. 

These  are  the  information-intensive  applications  that  support 
many  enterprises  in  the  country.  They  are  in  contrast  to  the 
computationally  intensive  aspects  of  computational  science,  the 
grand  challenges  that  we  have  done  previously. 

Mr.  Mollohan.  Could  you  give  us  a  couple  examples? 

Dr.  Ciment.  Yes,  one  of  the  initiatives  that  we  have  this  year  is, 
in  fact,  digital  libraries.  We  have  a  program  announcement  that 
went  out  and  received  over  70  proposals.  What  we  are  going  to 
fund  here  are  information  retrieval  aspects,  information  technology 
storage  and  visualization  and  knowledge,  machine  interfaces,  to 
understand  the  information  and  transport  it,  integrate  it  into  all 
sorts  of  enterprises. 

Mr.  Mollohan.  Private  sector  enterprises? 

Dr.  Ciment.  Private  sector  is  involved  dramatically  in  this  in  the 
sense  that  we  have  consortia,  libraries,  museums,  all  sorts  of  infor- 
mation processing  companies  that  are  involved,  publishers,  and  li- 
braries. 
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I^^^ERAGENCY  HPCC  SUPPORT 

Mr.  MOLLOHAN.  What  part  are  you  supporting  with  your  grants? 

Dr.  CiMENT.  This  is  a  very  good  example  of  your  other  question 
about  how  this  relates  to  the  other  agencies.  This  is  jointly  funded 
with  NASA  and  with  ARPA,  each  at  approximately  one-third,  each 
of  us  are  putting  in  the  money  for  this  initiative  this  year  in  1994. 

In  the  1995  budget,  we  have  requested  an  increment  for  that. 
But  that  will  add  to  these  consortia  and  cross  diverse  application 
areas. 

Mr.  MOLLOHAN.  Is  Commerce  in  that  particular  one? 

Dr.  CiMENT.  In  this  particular  announcement,  we  only  have  the 
three  agencies. 

Mr.  MOLLOHAN.  What  part  are  you  funding? 

Dr.  CiMENT.  We  will  be  funding,  of  course,  the  basic  research  as- 
pects and  also  the  more  generic  applications.  NASA  will  be  looking 
towards  applications  specific  to  their  interests.  But  there  is  overlap 
in  multidisciplinary  environments.  You  have  to  create  tools  and 
interfaces  and  all  sorts  of  services  and  many  of  these  basic  research 
aspects  apply  generically  across  many  different  information-inten- 
sive enterprises. 

Mr.  MOLLOHAN.  How  are  you  interfacing  with  the  private  sector? 
Are  you  funding  any  of  their  participation  in  this? 

Dr.  CiMENT.  They  will  be  part  of  the  proposals,  yes. 

Mr.  MOLLOHAN.  Will  they  be  coming  up  with  their  own  money? 

Dr.  CiMENT.  They  will  be  providing  cost  sharing.  Cost  sharing  is 
part  of  this  particular  initiative. 

INITIATIVE  PRIORITY 

Mr.  MOLLOHAN.  As  you  know,  money  is  tight.  If  we  aren't  able 
to  fund  all  of  NSF's  request  this  year,  do  these  two  initiatives  have 
a  priority? 

Dr.  Lane.  Well,  I  think  if  our  increase  is  less  than  6  percent,  it 
certainly  means  we  have  to  look  again  at  what  investment  we  are 
able  to  make  in  these  two  particular  areas  we  have  been  talking 
about,  but  also  in  the  other  areas  that  I  referred  to.  I  think  cer- 
tainly that  whatever  we  do  will  be  consistent  with  these  priorities 
that  we  are  describing,  but  if  the  number  goes  down,  then  we  have 
to  revisit  the  specific  allocations. 

Mr.  MOLLOHAN.  If  you  didn't  get  a  6  percent  increase,  would 
these  two  programs  have  a  priority? 

Dr.  Lane.  I  would  still  expect  these  two  programs  would  have  a 
clear  priority.  We  would  still  want  to  implement  as  much  of  the 
work  as  a  part  of  these  two  important  cross-agency  efforts. 

Mr.  MOLLOHAN.  Would  these  be  two  you  want  funding  before 
some  others?  Would  you  want  these  programs  to  get  these  in- 
creases even  if  you  weren't  able  to  get  an  overall  increase  of  6  per- 
cent? 

Dr.  Lane.  Not  necessarily  at  the  levels  that  we  are  talking  about 
right  now,  but  certainly  at  higher  levels  than  would  be  the  average 
for  the  Foundation. 
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EPSCOR 


Mr.  MOLLOHAN.  Okay.  I  would  like  to  ask  you  a  couple  questions 
about  EPSCoR,  please.  You  requested  $31.9  million,  the  same  as 
last  year,  for  your  EPSCoR  program.  Could  you  talk  with  us  how 
that  will  be  divided  among  your  various  EPSCoR  programs,  both 
for  fiscal  year  1994  and  how  you  plan  to  spend  the  money  in  1995? 

Dr.  Lane.  I  would  like  to  refer  that  to  Dr.  Williams,  if  I  could, 
Mr.  MoUohan. 

Mr.  MOLLOHAN.  Certainly. 

Mr.  MOLLOHAN.  We  appreciate  Dr.  Williams'  efforts. 

Dr.  WiLLLyviS.  Each  of  the  EPSCoR  participants,  the  18  States 
and  Commonwealth  of  Puerto  Rico,  of  the  18,  13  of  them  will  come 
in  this  year  for  their  renewals.  Of  course  the  budget  will  not 
change  remarkably,  so  they  replace  the  existing  grants.  In  addition 
to  the  base  support  which  as  you  know  is  in  the  range  of  a  million 
and  a  half  dollars  per  State,  we  would  also  extend  to  the  States 
through  a  very  limited  fund,  to  selective  States,  the  opportunity  to 
more  rapidly  develop  their  science  and  technology  infrastructure. 

Let  me  give  an  example.  In  a  State  that  has  over  the  years  of 
EPSCoR  carved  out  a  niche,  say,  in  materials  as  a  research  area, 
they  can,  beyond  the  $1.5  million,  get  a  modest  amount  to  actually 
advance  that.  With  level  funding,  we  have  enough  money  to  fund 
all  of  the  programs,  renew  all  of  the  grants  and  have  the  small  spe- 
cial fund  to  which  I  referred.  So  $31.9  million  will  do  it. 

MATCHING  REQUIREMENT  FOR  EPSCOR 

Mr.  MOLLOHAN.  I  think  that  there  are  a  couple  of  problems  that 
are  systemic  to  and  counterproductive  to  fulfill  the  goals  of 
EPSCoR.  Do  you  agree? 

For  example,  let  me  ask  you  most  specifically  about  the  matching 
requirement  for  EPSCoR.  It  is  particularly  difficult  for  them  to 
come  up  with  this  matching.  Is  this  an  issue  that  resonates  with 
you? 

Dr.  Lane.  Well,  it  does,  but  it  is — Mr.  Mollohan,  it  is  a  larger 
issue  than  just  EPSCoR,  because  as  we  know,  as  you  know,  we 
have  matching  requirements  in  many  of  our  programs. 

Mr.  Mollohan.  Right. 

Dr.  Lane.  But  the  matching  does  more  than  sort  of  stretch  the 
funds,  although  that  is  important  for  the  effectiveness  of  the  pro- 
gram. It  also  shows  a  commitment  on  the  part  of  those  folks  who 
are  providing  the  matching.  And  my  sense  is  with  the  EPSCoR  pro- 
gram, probably  as  much  as  any  other  program  I  have  much  knowl- 
edge of,  that  firm,  unwavering  commitment  is  what  makes  it  work 
on  all  sides.  If  it  lets  down  one  place  or  another  in  that  partner- 
ship, the  program  is  in  jeopardy.  And  so 

EPSCOR  MATCHING  FUNDS 

Mr.  Mollohan.  So  that  demonstrates  commitment  as  you  look  at 
it,  and  I  would  agree  with  that,  up  to  the  point  of  capability.  Do 
you  think  there  is  a  point  at  which  their  capability  to  participate 
because  of  their  incapability  to  match  becomes  a  problem? 
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Dr.  Lane.  I  can't — I  can't  answer  that  from  experience,  Mr.  Mol- 
lohan.  If  Dr.  Williams  has  some  information,  it  would  be  good  to 
have  it  at  this  point. 

Dr.  Williams.  Well,  we  are  aware,  the  extended  agreement  and 
everything  that  Dr.  Lane  has  indicated  about  the  significance  of 
the  match,  which,  of  course,  you  appreciate,  it  has  to  be  a  partner- 
ship. We  operate  under  a  cooperative  agreement  between  the  Foun- 
dation and  the  State. 

Several  States  have  indicated  that  it  is  difficult  to  achieve  the 
entire  $1.5  million.  And  what  has  happened,  in  individual  cases,  is 
what  I  would  call  a  reason  of  rules  sort  of  operation,  where  we 
were  insensitive  to  the  matching  process  for  at  least  one  of  the  five 
or  six  years. 

Mr.  MOLLOHAN.  I  am  sorry,  you  were  insensitive? 

Dr.  Williams.  We  were  sensitive. 

Mr.  MoLLOHAN.  Insensitive  to  the  problem  of  making  the  match? 

Dr.  Williams.  Right.  So  that  the  project  is  not  jeopardized  be- 
cause they  can  achieve  by  typical  means  $1.3  million  out  of  the 
$1.5  million.  We  talk  about  how  we  actually  achieve  the  remaining 
$3  million.  So  it  is  a  problem,  but  I  think  the  leaders  in  the 
EPSCoR  States  would  reiterate  the  significance  of  the  matching  ar- 
rangement. 

Mr.  MoLLOHAN.  And  I  would  reiterate  it,  too,  that  I  agree  with 
the  importance  of  matching  funds  to  demonstrate  good  faith.  I 
would  invite  you  to  be  sensitive  to  the  fact  that  a  threshold  exists 
where  it  becomes  so  difficult  to  meet  matching  that  a  State,  in  fact, 
can  deselect  itself  based  on  the  matching  issue. 

Mr.  Thornton.  Would  the  gentleman  yield? 

Mr.  MOLLOHAN.  I  certainly  will  yield  to  my  friend  from  Arkan- 
sas, after  just  one  more  point. 

It  becomes  a  greater  problem  as  other  agencies  come  on  line  with 
EPSCoR  programs.  As  you  well  know,  the  purpose  of  EPSCOR  is 
to  grow  research  and  development,  which  is  a  difficult  process  in 
the  EPSCOR  States,  at  least  it  is  proving  difficult  in  my  State.  As 
they  overcome  the  many  barriers  that  exist  getting  their  programs 
on  a  positive  track,  then  they  start  bumping  up  against  this  ability 
to  match  funding.  As  these  other  agencies  come  on  line  with 
EPSCoR  programs,  the  problem  magnifies  and  really  does  become 
an  element  that  keeps  people  from  participating  in  the  program. 

I  will  yield  to  my  friend  and  then  I  will  yield  back  to  the  Chair- 
man. 

EPSCOR  STATE  MATCHING  FUNDS 

Mr.  Thornton.  If  I  may  pursue  that  point,  because  I  was  allud- 
ing to  that  in  my  questions  when  Mr.  Lewis  yielded  to  me.  It  seems 
to  me  that  there  is  a  remarkable  situation  when  18  States  are  will- 
ing to  match  dollar-for-doUar  funds  from  the  National  Science 
Foundation  to  develop  the  capability  of  doing  research.  These 
States  are  not  asking  questions  about  indirect  costs.  They  are  put- 
ting up  dollars,  because  they  want  to  get  into  this  area.  I  wonder 
if  there  is  a  dichotomy  there  that  should  be  looked  at. 

Dr.  Lane.  Well,  we  are  certainly  sensitive  to  the  issue,  and  as 
we  are  to  all  matching  arrangements.  I  think  we  don't  want  to 
have  programs — we  would  not  want  to  find  that  our  programs  were 
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less  effective  than  they  ought  to  be  because  of  constraints  that  we 
have  control  over.  So  we  are  very  sensitive  to  the  issue. 

Mr.  Thornton.  The  entire  EPSCoR  program  could  be  funded  out 
of  the  matching  funds  for  one  research  institution.  Is  that  not  cor- 
rect? 

Dr.  Lane.  Let's  see,  which  one  did  you  have  in  mind,  Mr.  Thorn- 
ton? 

Mr.  Thornton.  Well,  no,  I  am  not  suggesting  any  particular  one. 
There  is  a  list  of  about  six  or  seven. 

Dr.  Lane.  I  understand. 

Mr.  Thornton.  Each  of  which  receives  more  money  in  matching 
funds  than  the  entire  cost  of  the  EPSCoR  program.  Is  that  not  cor- 
rect? 

Dr.  Lane.  It  is.  I  believe  the  EPSCoR  program  is  a  very  highly 
leveraged  program  in  its  effectiveness  for  the  dollars. 

indirect  costs 

Mr.  Mollohan.  Thank  you,  Mr.  Chairman.  I  would  like  to  go  on 
record  with  my  concern  about  how  the  Administration's  indirect 
cost  "pause"  proposal  could  also  have  a  dampening  effect  in 
EPSCOR  States.  If  we  are  frozen  at  current  rates,  then  we  add  an- 
other disadvantage  to  the  equation  of  improving  Research-Develop- 
ment in  EPSCOR  States. 

Mr.  Stokes.  We  will  come  back  to  you. 

Mr.  Torres. 

ADVANCED  TECHNOLOGY  EDUCATION 

Mr.  Torres.  Thank  you,  Mr.  Chairman.  Good  morning.  Dr.  Lane, 
Dr.  Duderstadt.  I  want  to  thank  you  for  your  excellent  testimony 
this  morning.  I  want  to  thank  you  also  for  the  help  that  NSF  gave 
California  during  our  recent  earthquake.  I  think  the  damage  would 
have  been  much  worse  had  NSF  not  participated  in  the  retrofitting 
of  bridges,  200  of  them,  I  recall,  in  California,  that  came  under 
your  Earthquake  Hazard  Mitigation  Program,  and  to  that  degree 
I  am  most  appreciative. 

I  would  like  to  talk  about  some  of  the  items  here  in  your  testi- 
mony. Last  year  Congress  appropriated  $15  million  in  start-up 
funding  for  the  new  community  colleges  grants.  And  I  would  like 
to  ask  at  this  time,  how  have  the  colleges  responded  to  this  level 
of  funding  in  their  area? 

Dr.  Lane.  I  would  like  to  ask  Dr.  Williams  to  respond  to  that, 
if  I  might,  Mr.  Torres. 

Mr.  Torres.  He  was  here  last  year.  We  talked  about  this. 

Dr.  Williams. 

Dr.  Williams.  Mr.  Torres,  the  impact  program,  as  you  know,  is 
the  Advanced  Technological  Education  Program.  After  receiving  the 
funds,  we  developed  the  program  last  year,  just  focused  in  two 
areas,  individual  projects,  which  will  go  to  individual  community 
colleges  coupled  with  secondary  schools  and  local  industries,  or  the 
other  mode  of  support,  national  centers.  We  wanted  to  develop  re- 
source centers,  clearinghouses  that  would,  for  example,  serve  a  col- 
lection of  such  institutions  in  the  upper  Midwest  or  California  or 
Texas. 
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In  response  to  the  regular  proposal,  we  received  317  preliminary 
proposals  from  the  broad  community.  And  for  the  centers  planning 
grants,  33.  We  are  in  the  process  of  making  the  first  round  of 
awards  out  of  that  competition. 

Mr.  Torres.  How  many  of  those  will  be  funded? 

Dr.  Williams.  We  anticipate  making  planning  grants  up  to  six 
centers,  and  probably  something  on  the  order  of  40  individual 
awards. 

Mr.  ToRkES.  And  that  would  be  the  totality  of  awards  for — 

Dr.  Williams.  For  1994. 

Mr.  Torres.  For  1994? 

Dr.  Williams.  Right. 

Mr.  Torres.  This  year  NSF  has  requested  $17.6  million  for  the 
advanced  technology  education,  which  provides  the  support  for 
community  colleges.  Those  are  the  numbers  that  you  just  gave  me 
that  will  be  funded? 

Dr.  Williams.  No,  the  funding  I  just  cited  will  be  out  of  1994, 
which  is  roughly  $15  million.  It  increases  by  $3  million  in  1995. 

Mr.  Torres.  Three? 

Dr.  Williams.  Right,  to  $17.6  million. 

Mr.  Torres.  Would  you  agree  that  there  is  sufficient  need  and 
interest  in  these  science  and  advanced  technology  grants  to  justify 
what  I  understand  to  be  the  full  authorization  level  of  $35  million? 

Dr.  Williams.  As  reflected  by  the  proposals  we  received. 

AWARD  SIZE 

Mr.  Torres.  You  would  agree  that  that  would  be  sufficient?  Last 
year.  Dr.  Massey  testified  that  it  was  a  high  priority  for  the  Foun- 
dation to  increase  the  size  of  individual  investigator  grants  in  order 
to  fully  fund  research  projects.  Do  you  recall  that?  You  weren't 
here.  Dr.  Lane.  But  maybe  you  will  want  to  refer  that  question. 
Has  there  been  any  progress  towards  this  goal? 

Dr.  Lane.  Well,  Mr.  Torres,  it  is  still  a  goal  to  increase  the  aver- 
age size  of  grants  in  many  areas.  The  portfolio  of  the  projects  NSF 
supports  is  really  very  broad,  so  there  are  some  very  large  grants 
and  there  are  some  very  small  grants.  And  so  it  will  not — the  strat- 
egy will  not  be  the  same  in  every  particular  part  of  the  Foundation. 
But  we  do  project  that  the  average  grant  size  will  go  up  in  1995 
with  the  request,  with  the  6  percent. 

We  expect  that  the  average  annualized  award  size  will  go  up 
from  55.5  to  59.5;  that  is,  $55,500  to  $59,500.  Or  the  median— I  am 
sorry,  that  is  the  median.  The  average  award  size  goes  up  from 
$80,000  to  $84,500.  So  the  whole  distribution  shifts. 

Mr.  Torres.  How  does  that  compare  with  last  year's  figures? 

Dr.  Lane.  With  last  year,  in  1993  the  median  annualized  award 
size  was  $51,600.  And  so  we  are  going  from  $51,600  to  $55,500  this 
year,  to  $59,500  next  year. 

AWARDS  TO  local  SCHOOL  DISTRICTS 

Mr.  Torres.  At  last  year's  hearing,  I  remarked  that  local  school 
districts  receive  relatively  few  awards  in  comparison  with  institu- 
tions of  higher  learning.  Has  there  been  any  increase  in  the  fund- 
ing of  local  school  districts? 
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Dr.  Lane.  Well,  I  believe,  Mr.  Torres,  that  the  numbers  are  up, 
but  I  would  like  to  ask  Dr.  Williams. 

Dr.  Williams.  The  numbers  have  changed,  sir,  because  of  the  dif- 
ferent— the  set  of  new  programs  that  we  have.  For  example,  the 
Urban  Systemic  Initiative  requires  that  the  leadership  of  the  school 
system  be  the  principal  investigator,  the  superintendent,  and  we 
are  working  in,  as  you  know,  25  of  those  cities,  plus  the  District 
of  Columbia,  so  26. 

The  Rural  Systemic  Initiative  obviously  involves  the  leadership 
from  the  school  districts,  but  in  addition  to  that,  benefitting  from 
five  or  six  years  of  operation  where  typically  colleges  and  univer- 
sities received  the  grants  and  ran  teacher  training  programs  on  be- 
half of  the  teachers  drawn  from  the  district,  the  school  districts 
have  developed  some  capabilities  themselves.  That  is,  they  have  de- 
veloped lead  teachers.  And  an  increased  number  of  those  are  actu- 
ally making  successful  application  to  the  Foundation.  So  the  ratio 
has  changed. 

Mr.  Torres.  Let's  be  more  focused  on  this.  I  want  to  speak  spe- 
cifically to  my  area,  Los  Angeles.  How  much  has  been  funded  in 
that  area  for  the  area  of  science  and  math  and  teacher  training  in 
those  public  schools? 

Dr.  Williams.  We  would  have  to  provide  it  for  the  record. 

Mr.  Torres.  Would  you  do  that?  I  would  be  very  interested  in 
knowing  those  numbers. 

Dr.  Williams.  We  will. 

[The  information  follows:] 

Los  Angeles  Funding 

NSF  funding  in  the  Los  Angeles  metropolitan  area  for  the  combined  fiscal  years 
1991,  1992,  and  1993  totaled  at  least: 
Teacher  Training  Projects,  $16  million; 
Total  Science  and  Math  Education  in  the  EHR  Directorate,  $56  million. 

MINORITY  PROGRAMS 

Mr.  Torres.  Dr.  Lane,  I  took  note  during  your  testimony  about 
the  recent  progress  on  the  Alliance  for  Minority  Participation,  and 
I  must  say  your  goals  for  the  year  2000  are  noteworthy,  very  ambi- 
tious to  say  the  least.  You  cite  anticipation  of  production  of  some 
50,000  bachelor  degrees  by  the  year  2000. 

This  year  NSF  has  requested  a  total  of  $3.2  billion,  which,  as  we 
noted  here,  is  an  increase  of  $182.2  million  over  last  year's  funding. 
However,  I  notice  that  you  did  not  request  any  increase  of  funding 
for  the  human  resources  development  activity,  which  includes  the 
following  programs:  Minority  Summer  Science  Camps,  Partner- 
ships for  Minority  Student  Achievement,  Comprehensive  Regional 
Centers  for  Minorities,  Research  Careers  for  Minority  Scholars,  Re- 
search Improvement  in  Minority  Institutions,  Minority  Research 
Centers  of  Excellence  and  Minority  Institutions  for  Excellence. 

Do  you  feel  that  all  of  these  programs  are  adequately  funded  for 
the  fiscal  year  1994? 

Dr.  Lane.  Well,  we  plan  five  additional  awards  in  1994. 

Mr.  Torres.  Would  you  repeat  that? 

Dr.  Lane.  We  plan  five  additional  awards  for  1994,  and  that  will 
bring  the  total,  I  believe,  up  to  20.  In  the  AMP  program  specifi- 
cally, these  projects  will  enroll  more  than  75,000  students.  And  so 
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we  still  feel  that  our  goals,  while  ambitious,  are  realizable  under 
these  scenarios. 

Do  you  want  to  add  something.  Dr.  Williams? 

Dr.  Williams.  There  is  one  other  factor  that  should  be  empha- 
sized. Prior  to  the  advent  of  the  Urban  Systemic  Initiative  in  the 
K  to  12  sector,  we  were  attempting  to  address  the  broad  needs  of 
minority  students  in  math  and  science  education  through  three  of 
the  programs  to  which  you  referred:  Summer  Science  Camps,  the 
comprehensive  Regional  Centers  for  Minorities,  the  district  level 
program  called  the  partnerships. 

With  the  advent  of  the  Urban  Systemic  Initiative,  which  is  multi- 
million  dollar,  and  will  engage  all  of  the  schools  in  the  city  in  those 
25  cities,  if  our  funding  plans  are  achieved,  that  is  in  response  to 
the  proposals,  it  would  afford  some  flexibility  within  the  budget  in 
these  areas.  For  example,  a  comprehensive  regional  center  that  is 
operated  quite  well  in  Chicago.  Chicago  is  eligible  for  an  Urban 
Systemic  Initiative.  If  it  receives  one,  then  we  are  going  to  operate 
these  two  programs  synergistically;  that  is,  they  will  be  made  one 
whole.  Therefore  it  spares  resources  that  can  be  used  in  others  of 
the  programs  to  which  you  refer. 

So  while  there  is  no  budget  increase,  we  have  an  overall  funding 
strategy  to  achieve  what  we  desire  in  the  Urban  Systemic  Initiative 
Program,  we  clearly  expect  to.  There  will  actually  be  net  resources 
as  an  internal  rebudgeting  exercise.  So,  yes,  the  numbers  don't  in- 
crease as  the  request,  but  that  really  doesn't  matter  with  what,  in 
fact,  we  will  be  able  to  do. 

Mr.  Torres.  Thank  you  for  your  answer.  Let  me  just  raise  one 
more  question,  my  final  question.  I  note  that  the  Office  of  Science 
and  Technology  Policy,  the  Director,  Mr.  Gibbons,  is  he  here? 

Dr.  Lane.  He  is  not  here  today. 

UNESCO 

Mr.  Torres.  Well,  I  was  going  to  raise  a  question.  The  office  pro- 
vides advice  and  recommendations  to  the  President  on  the  utiliza- 
tion of  science  and  technology  in  addressing  important  national 
problems,  one  of  which  is  obviously  the  coordination  of  implementa- 
tion of  a  number  of  important  international  science  and  technology 
agreements  that  we  have  worldwide.  And  I  note  the  mission  of  the 
office  speaks  to  working  with — through  the  State  Department  with 
various  nations  of  the  world. 

In  that  the  director  makes  recommendations  to  the  President  of 
the  United  States,  has  there  been  any  discussion  about  rec- 
ommending to  the  White  House  that  we  reaffiliate  to  the  United 
Nations  Educational,  Scientific  and  Cultural  Organization? 

Dr.  Lane.  Well,  I  am  not  aware  of  the  recommendation  the  Na- 
tional Science  Foundation  might  have  made  prior  to  my  arrival,  so 
I  guess  my  colleagues  are  saying,  no.  But  maybe  we  could  get  some 
help  from  one  of  my  assistant  directors  on  that,  who  has  some  in- 
formation. 

Dr.  Corell.  Last  spring,  the  President  issued  what  is  called 
Presidential  Review  Order  12,  within  which  there  was  a  request  on 
an  interagency  basis  coordinated  under  the  State  Department  to 
review  a  number  of  our  international  arrangements,  among  which 
was  a  review  of  our  position  with  respect  to  rejoining  UNESCO. 
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It  is  my  understanding  that  the  task  group  is  still  working  on 
that,  and  there  has  been  an  extensive  effort  on  the  part  of  the 
Interagency  Committee,  chaired  by  the  Assistant  Secretary  for 
Oceans,  Environment  and  International  Science,  and  that  we 
should  hear  more  on  that  in  the  near  future.  But  I  do  not  believe 
that  has  been  completed. 

Mr,  Torres.  Well,  I  happen  to  know  that  the  task  force  has  fin- 
ished its  report  and  it  is  already  at  the  White  House.  And  I  am  just 
wondering  whether  the  office  that  I  am  citing  of  science  and  tech- 
nology has  had  a  chance  to  review  this  policy. 

Dr.  Lane.  It  is  probably  not  appropriate  for  me  to — I  don't  know 
the  answer,  Mr.  Torres,  anjrway,  but  it  looks  like  a  question  for  Dr. 
Gibbons. 

Mr.  Torres.  Dr.  Gibbons  is  one  of  the  staff — one  of  the  directors 
that  works  under  the  aegis  of  NSF,  right? 

Dr.  Lane.  No,  he  really  is  the  President's  science  adviser  and  di- 
rector of  the  Office  of  Science  and  Technology  Policy  and  reports  to 
the  President. 

Mr.  Torres.  Oh,  okay,  all  right.  Well,  then  I  will  have  to  commu- 
nicate with  him  directly  on  this  question. 

Thank  you  very  much.  Mr.  Chairman,  I  yield  back  any  time  that 
I  may  have. 

Mr.  Stokes.  All  right,  Mr.  Torres. 

Mr.  Thornton. 

EPSCOR  funding  in  ARKANSAS 

Mr.  Thornton.  Thank  you  very  much,  Mr.  Chairman.  I  also 
would  like  to  thank  the  gentlemen  from  California  and  West  Vir- 
ginia for  yielding,  as  I  had  opportunity  to  hopefully  add  to  the  line 
of  questioning  in  which  they  were  engaged. 

I  was  pleased  to  see  in  the  March  4,  1994,  issue  of  Science  Maga- 
zine, a  featured  article  about  the  EPSCoR  Program.  It  begins  by 
discussing  how  in  1977  Richard  Atkinson,  who  was  then  Director 
of  NSF,  was  caught  off  guard  when  a  Congressman  from  Arkansas 
tossed  him  a  curve. 

Dr.  Atkinson  was  asked  how  much  research  did  NSF  fund  in  Ar- 
kansas. Dr.  Atkinson  said  that  he  wasn't  sure,  but  he  thought  that 
it  wasn't  very  much.  I  told  him  that  I  didn't  want  a  handout,  but 
I  did  want  NSF  to  realize  that  discoveries  could  happen  anywhere 
in  the  country.  In  order  to  make  discoveries,  Arkzinsas  scientists 
had  to  improve  their  ability  to  compete  for  grants.  I  was  so  pleased 
that  Dick  Atkinson  was  an  inventive  man  who  realized  that  it  was 
not  just  in  the  big  laboratories  that  inventions  could  occur.  As 
Chairman  of  the  House  Science  Research  and  Technology  Sub- 
committee, I  was  happy  to  work  with  him  and  Jack  Talmadge,  Joe 
Danek  and  others  in  developing  the  idea  that  science  could  occur 
Einywhere  and  recognizing  that  one  of  the  problems  to  be  tackled 
was  educating  scientists  how  to  best  disclose  that  they  had  an  idea 
that  ought  to  be  pursued. 

In  my  own  State  of  Arkansas,  during  the  next  year,  1980,  there 
were  18  peer-reviewed  grants  to  scientists.  Last  year,  there  were 
876 — 50  times  that  amount.  And  these  grants  were  not  only  for  the 
programs  that  stemmed  from  EPSCoR;  the  side  effect  has  been  tre- 
mendous in  EPSCoR  States. 
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For  instance,  at  the  University  of  Arkansas,  completely  with  our 
own  funding  and  with  no  Federal  money  attached,  we  hired  Dr. 
Allan  Herman  and  Dr.  Sheng  as  creative  researchers  and  inven- 
tors. They  came  up  with  the  world's  highest  temperature 
superconducting  material,  a  thallium-based  compound  that  still 
shares  the  world  record  for  superconducting  materials  operating  in 
the  liquid  nitrogen  regime. 

I  am  glad,  in  a  way,  that  we  didn't  have  Federal  funding  on  that, 
because  we  patented  it  and  we  have  received  a  good  return  at  UA 
on  that  invention.  But  the  point  of  my  concern  is  whether  NSF  con- 
tinues to  thoroughly  evaluate  possibilities  of  improving  America's 
science  and  technology  base.  And  here  I  want  to  pick  up  a  line  of 
questioning  initiated  by  the  gentleman  from  California,  Mr.  Lewis, 
and  take  it  in  a  different  direction. 

EPSCoR  gets  1  percent  of  the  NSF  budget.  K  through  12  edu- 
cation gets  10  percent — about  $32  million  for  NSF  and  $360  million 
for  K  through  12.  My  concern  is  whether  this  funding  level  recog- 
nizes America's  need  to  stimulate  young  people  to  enter  into  sci- 
entific inquiry  and  to  consider  the  possibility  that  this  might  be  a 
suitable  career  at  the  time  that  those  decisions  are  being  made. 

Let  me  ask,  do  you  find  many  people  who  get  to  college  and  then 
say,  hey,  I  want  to  be  a  scientist?  Or  is  that  decision  made  some- 
time before  college? 

Dr.  Lane.  Not  many,  Mr.  Thornton.  I  mean  that  is  a  problem  we 
have  in  our  universities  and  colleges,  perhaps  with  our  teaching  of 
science,  in  that  I  think  those  who  go  on  in  science,  mathematics, 
engineering,  generally  have  made  that  decision  or  at  least  that 
strong  inclination  before  they  get  to  the  university. 

ENGINEERING  POSTDOCTORIAL  STUDENTS 

Mr.  Thornton.  I  believe  more  than  half  of  the  post-docs  in  engi- 
neering are  not  American  citizens,  nationwide.  Is  that  not  correct? 

Dr.  Lane.  It  is  a  large  percentage.  Dr.  Williams,  is  half  the  right 
number?  Yes. 

BROADENING  EXPOSURE  TO  SCIENCE 

Mr.  Thornton.  And  the  teaching  faculty  itself  is  increasingly 
being  made  up  of  people  who  have  immigrated  to  this  country, 
maybe  have  attained  citizenship,  but  did  not  get  the  stimulus  for 
entering  science  from  the  programs  in  this  country. 

What  I  really  wonder  is  whether  we  are  spending  enough  at  the 
K  through  12  level  to  seize  opportunities  to  demonstrate  to  commu- 
nities the  extraordinary  value  of  science  education  and  technology. 
Do  you  have  any  comment  on  that? 

Dr.  Lane.  Well,  Mr.  Thornton,  I  feel — maybe  I  could  comment 
about  the  EPSCoR  program  first,  and  then  come  back  to  this,  if  I 
could.  I  was  privileged  to  serve  under  Dick  Atkinson  the  one  year 
that  I  did  spend  at  the  NSF.  Dick  Atkinson  was  the  Director  and 
George  Pimentel  was  the  Deputy  Director.  It  was  really  a  wonder- 
ful time.  I  have  to  confess,  I  was  coming  from  the  university,  I  was 
skeptical  about  this  EPSCoR  program  when  I  first  heard  about  it. 
Didn't  sound  right  to  me  somehow.  And  I  didn't  learn  much  about 
it  at  that  time.  But  then  I  went  back  to  the  university  and  was  in- 
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vited  some  years  later  to  serve  on  a  review  team,  make  site  visits 
for  one  or  another  EPSCoR  State. 

Alabama  I  visited,  Wyoming  I  visited,  and  then  more  recently  I 
had  the  pleasure  to  go  to  the  annual  meeting  of  the  EPSCoR  pro- 
grams. And  that  was  a  terrific  experience.  But  I  saw  in  that  first 
encounter  what  a  relatively  modest  investment  can  really  do.  I  was 
really  turned  around  in  my  first  interaction  with  the  EPSCoR  peo- 
ple. It  is  also  impressive  that  the  people  who  involve  themselves  in 
those  programs  and,  therefore  make  them  successful,  are  cham- 
pions and  also  heroes  and  heroines,  if  you  like.  They  really  put 
their  energy  and  effort  into  it.  They  are  believers.  And  I  think 
without  that,  it  just  isn't  going  to  work. 

That  is  a  very  important  program,  in  my  view,  and  will  remain 
so.  On  the  why  is  it  so  important,  because  I  agree  with  you,  the 
bright  people  are  everywhere.  And  young  people  grow  up,  bright 
young  people  grow  up  everywhere.  You  don't  know  where  they  are 
going  to  be. 

If  you  believe  that  they  can  get  a  fine  science,  mathematics  edu- 
cation, without  any  exposure  to  research  or  without  having  in  the 
classroom,  faculty  who  do  research  and  who  are  themselves  caught 
up  in  the  excitement,  stimulation  of  discovering,  then  you  don't 
need  EPSCoR.  I  mean  you  have  some  other  kind  of  program.  But 
we  don't  believe  that;  I  don't  believe  that. 

I  believe  that  you  do  have  to  have  in  the  classroom  those  kind 
of  faculty  and  that  you  do  need  to  expose  young  people  to  the  ex- 
citement of  discovery.  Because  even  if  they  don't  become  scientists, 
mathematicians  and  engineers,  but  we  would  like  more  of  them  to 
do  that,  even  if  they  don't,  it  is  so  important  to  their  own  edu- 
cation. It  opens  up  career  opportunities  for  them  by  having  that 
kind  of  sound  basis  and  that  understanding  of  what  it  is  all  about 
that  otherwise  they  don't  have.  So  there  are  strong  arguments,  I 
believe,  compelling  ones,  to  be  made  for  being  sure  that  we  have 
all  over  America  those  opportunities  for  the  young  people  who  are 
growing  up  there. 

Now,  what  should  be  the  right  investment?  I  think,  of  course,  we 
are  evaluating  all  our  programs  now  in  education,  human  re- 
sources, and  we  want  to  find  out  what  works  and  what  doesn't 
work.  We  could — ^we  could  spend  twice  as  much  money  as  we  are 
spending  or  three  times  as  much  money  and  not  do  any  more  if  we 
don't  have  the  right  programs.  And  we  think  we  do.  Already  what 
we  know  tells  us 

Mr.  Thornton.  If  I  may  interrupt,  I  think  you  have  some  excel- 
lent programs.  I  am  really  pleased  with  many  of  them.  Please  con- 
tinue. 

Dr.  Lane.  We  will  look,  we  will  evaluate  these  programs  and  we 
will  look  carefully. 

ENCOURAGING  STUDENTS  TO  ENTER  SCIENCE 

Mr.  Thornton.  I  hope  that  you  don't  bar  the  door  to  acts  of  cre- 
ativity occurring  as  you  attempt  to  discover  what  does  work  best. 
Dr.  Lane.  Absolutely. 
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EPSCOR  INTERAGENCY  COORDINATION 

Mr.  Thornton.  I  was  real  pleased  with  Dr.  Atkinson's  not  put- 
ting barriers  in  the  way.  And  like  you,  I  was  a  little  concerned 
about  how  EPSCoR  would  do,  but  I  have  been  very  gratified.  It  is 
a  multi-agency  enterprise  now  and  you  all  have  been  given  the  co- 
ordinating authority  for  that. 

Is  that  not  correct,  sir? 

Dr.  Lane.  That  is  correct. 

Mr.  Thornton.  And  how  is  that  proceeding?  Are  you  able  to 
have  meetings  of  the  appropriate  committee? 

Dr.  Williams.  Yes.  Congressman  Thornton,  as  reflected  in  the 
report  to  the  Congress,  we  have  established,  last  year,  an  inter- 
agency coordinating  committee  for  EPSCoR  that  is  Chaired  by  Joe 
Danek  in  this  effort.  And  all  of  the  agencies  that  have  EPSCoR  and 
EPSCoR-like  programs  participate. 

We  formulated  a  set  of  operating  conditions  under  which  we 
could  collaborate,  share  resources,  change  program  announcements, 
et  cetera,  to  try  to  operate  as  a  Federal  enterprise.  And  six  agen- 
cies signed  a  memorandum  of  agreement.  For  different  reasons, 
DOD  and  NIH  did  not  sign  it.  However,  they  participate  in  all  of 
the  meetings.  Those  two  agencies'  EPSCoR-like  programs  are  most 
unlike  the  others.  That  is  not  the  only  reason  they  didn't  sign  the 
memorandum  of  agreement. 

The  second  charge,  which  came  from  the  appropriation  language 
last  year — I  am  sorry,  for  fiscal  year  1994,  is  that  we  should  move 
to  the  next  level  and  try  to  assist  the  States  in  doing  the  same  sort 
of  collaboration,  how  to  deal  with  five  agencies.  We  have  essentially 
done  that  State  by  State,  each  of  which  has  typically  subordinated 
the  programs  of  the  other  agencies  to  the  existing  NSF  statewide 
structure.  So  it  is  working  reasonably  well. 

K-12  science  pipeline 

Mr.  Thornton.  Dr.  Williams,  I  would  like  to  ask  you  to  com- 
ment, because  it  does  lie  in  your  area,  if  that  is  all  right  with  Dr. 
Lane,  about  the  pipeline  for  developing  science  and  scientists  capa- 
ble of  doing  world  class  research.  NSF  has  done  a  good  job,  I  think, 
of  trying  to  develop  a  pipeline  for  that,  by  applying  resources  at  the 
start  of  the  educational  pipeline  and  trying  to  draw  more  young 
people  through  it. 

Do  you  think  that  the  programs  in  K  through  12  education  are 
providing  an  impetus,  a  real  push  to  encourage  bright  young  peo- 
ple— especially  disadvantaged  youth  who  might  not  even  consider 
that  ^'■'ey  could  have  an  opportunity  to  be  a  scientist  or  even  to  go 
to  college — to  expand  their  horizons  and  to  enter  that  educational 
pipeline  with  a  surge  of  dynamic  self-esteem  that  the  EPSCoR  pro- 
fessors seem  to  have  demonstrated? 

Dr.  Williams.  Well,  I  would  submit,  Mr.  Thornton,  that  our  pro- 
gram, the  programs  we  developed  in  the  last  year  or  so  are  exactly 
of  that  iteration.  I  spoke  earlier  about,  you  know,  we  have  had  for 
now  three  years  the  Statewide  Systemic  Initiatives.  And  clearly 
that  accommodates  a  group  of  students  who  heretofore  were  nei- 
ther afforded  the  opportunity  to  seriously  study  science  or  math  or 
even  thought  it  was  realistic. 
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We  then  moved  to  the  next  level  and  decided  to  target  the  largest 
American  cities  in  terms  of  population,  in  terms  of  the  numbers  of 
students  who  live  in  poverty.  And  these  are  defined  by  their  being 
eligible  for  food  subsidies,  lunch  subsidies.  This,  again,  is  a  very 
large  population  that  does  not  nearly  contribute  its  annual  issu- 
ance of  youngsters  who  are  seriously  interested  in  math  and 
science. 

The  later  iteration  of  these  programs  is  the  Rural  Systemic  Ini- 
tiative, which  is  intended  to  address  the  needs  of  students,  who  I 
would  submit  without  apology,  basically  haven't  received  serious 
attention  for  education  of  any  sort,  forget  about  the  math  and 
science.  So  we  are  doing  precisely  what  you  are  making  reference 
to. 

A  statement  that  has  bearing  on  the  360  million  dollars,  leaving 
aside  the  question  of  the  amount,  I  would  argue  that  the  Founda- 
tion has  displayed  it  in  a  fashion  that  it  encompasses  the  whole  en- 
terprise. All  of  the  reasonable  things  we  are  doing  in  that  sector, 
I  think  the  Foundation  has  a  program  that  is  addressing  those  var- 
ious components. 

Mr.  Thornton.  And  you  don't  feel  any  constraints  against 

Dr.  Williams.  No,  no,  very  much  not. 

Mr.  Thornton  [continuing].  Moving  in  that  direction?  I  am  real 
pleased  to  hear  that. 

I  want  to  bring  up  one  line  of  questioning,  if  I  may,  Mr.  Chair- 
man. I  may  be  running  a  little  long  on  my  time,  but  it  will  just 
take  a  couple  minutes. 

Mr,  Stokes.  Please  take  the  time  you  want. 

INVESTMENT  IN  SCIENCE 

Mr.  Thornton.  Thank  you  very  much,  Mr.  Chairman.  I  am  con- 
cerned that  Dr.  Duderstadt  may  have  felt  that  I  was  opposed  to  the 
great  investment  that  is  made  in  science  at  great  research  institu- 
tions. I  do  support  that.  Now,  I  am  going  to  try  to  get  some  support 
from  Dr.  Duderstadt  on  an  idea  that  I  have  been  developing.  I  am 
the  author  of  a  bill,  H.R.  484,  which  provides  for  capital  budgeting 
that  makes  a  distinction  between  current  expenditures  and  invest- 
ments in  the  future. 

My  bill  classifies  as  capital  investment  not  only  traditional  infra- 
structure needs,  but  also  investments  in  research  and  development 
and  other  areas  where  it  can  be  demonstrated  that  there  is  a  re- 
turn to  the  Nation  from  monies  expended.  For  instance,  this  was 
done  on  the  GI  Bill,  where  we  learned  that  we  got  $5  back  for 
every  dollar  that  was  spent  to  educate  returning  soldiers  after 
World  War  II.  What  do  you  think  about  that  idea?  Should  we  not 
distinguish  between  capital  investments  £ind  expenditures  for  sala- 
ries or  one-time  operating  expenses? 

Dr.  Duderstadt.  Well,  certainly  the  intellectual  infrastructure  of 
the  country  and  the  investment  in  it  is  of  enormous  importzuice  at 
a  time  when  our  society  is  driven  by  knowledge  itself.  I  think  as 
kind  of  a  tangential  comment  to  the  line  of  questioning  you  had 
earlier,  part  of  the  difficulty  our  Nation  has  faced  is  since  the  time 
of  the  GI  Bill  and  programs  of  the  National  Defense  Act,  we  have 
not  had  a  driving  Federal  policy  for  human  resource  development 
that  paralleled  similar  policies  for  research.  And  therefore  we  al- 
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lowed  in  many  cases  research  policy  to  dictate  how  we  produce  peo- 
ple. 

And  I  personally  believe  that  the  most  valuable  resources  of  this 
Nation  are  its  people.  And  therefore  investment  in  that,  which  can 
be  looked  upon  as  I  think  having  the  highest  rate  of  return  of  any 
conceivable  investment  society  could  make,  it  is  quite  appropriate 
for  that  to  be  part  of  a  broad  national  policy.  It  is  the  most  critical 
part  of  our  infrastructure. 

Mr.  THORNTON.  I  appreciate  that,  because  I  share  that  view.  It 
seems  to  me  that  we  need  to  at  least  know  the  difference  between 
the  dollars  that  are  being  spent  for  operating  expenses  and  those 
that  buy  something  on  which  we  earn  a  return.  This  issue  got 
twisted  up  in  the  debate  over  a  constitutional  amendment  to  bal- 
ance the  budget  recently,  but  I  think  it  stands  quite  apart  from 
that  debate. 

I  think  that  we  need  to  make  judgments  and  priorities  based 
upon  a  clearer  understanding  of  what  we  are  buying  with  the  dol- 
lar that  is  expended. 

Dr.  DUDERSTADT.  And  to  look  upon  that  as  an  investment. 

Mr.  Thornton.  And  to  look  upon  some  items  as  an  investment. 
Do  you  agree  with  that? 

Dr.  DuDERSTADT.  I  think  that  is  right. 

Mr.  Thornton.  Mr.  Chairman,  that  concludes  my  line  of  ques- 
tioning. 

EHR  increase 

Mr.  Stokes.  Okay,  Mr.  Thornton.  Very  good. 

Dr.  Lane,  let's  go  back  to  the  education  and  human  resources 
area  for  a  few  more  questions.  Although  your  request  for  education 
and  human  resources  increases  by  3  percent,  this  is  significantly 
less  than  last  year's  requested  increase  of  more  than  14  percent. 
Tell  us  why  this  particular  activity  only  receives  a  requested  in- 
crease of  3  percent,  when  the  overall  agency  increase  is  6  percent. 

Dr.  Lane.  Well,  Mr.  Chairman,  I  am  not  sure  what  I  can  add  to 
my  earlier  comments,  except  to  say  that  we  did  make  some  very 
hard  decisions  and  some  very  tough  choices  among  many  high  pri- 
orities. And  there  is  no  question,  but  education,  human  resources 
development,  is  a  very  high  priority  at  the  NSF,  as  are  a  number 
of  our  programs. 

In  order  for  us  with  a  6  percent  budget  to  make  the  substantial 
investments  in  the  strategic  areas,  the  particular  strategic  areas 
that  I  referred  to  earlier,  it  was  not  possible  to  make  similar  in- 
creases in  other  areas.  This  also  being  a  year  of  comprehensive 
evaluation  of  many  of  our  most  important  programs,  it  seems  to  be 
a  good  time  for  us  to  focus  on  those  evaluations.  And  we  are  invest- 
ing, not  large  amounts  of  money,  but  the  appropriate  amounts  of 
money  to  ensure  that  these  evaluations  are  carried  out. 

Could  I  ask  Dr.  Williams  to  add  to  that,  if  he  has  something  that 
can  help  you? 

Mr.  Stokes.  Well,  he  can,  but  I  guess  the  concern  of  this  sub- 
committee would  be  that  in  light  of  NSF's  intent  to  leverage  major 
changes  on  the  States  in  terms  of  math  and  science,  aren't  you  lim- 
iting your  own  goals  by  not  proportionately  increasing  funding  sup- 
port in  this  area  of  the  budget? 
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Dr.  Williams.  Well,  the  increase  is  small,  admittedly,  compared 
to  last  year.  And,  of  course,  in  last  year's  request  with  two  very 
large  new  grants,  Advanced  Technological  Education  program  for 
which  we  sought  $15  million,  and  the  Urban  Systemic  Initiative, 
that  is  the  first  full  year  funding  of  it  and  we  were  seeking  about 
$15  million  there. 

The  second  question  is  with  the  small  amount,  how  it  is  actually 
used.  And  it  is  applied  to  the  three  highest  priorities,  the  Urban 
Systemic  Initiative,  which  allows  us  to  increase  it  to  about  20 — if 
it  is  granted,  to  about  $25  million,  keep  the  momentum  there.  The 
second  is  to  more  than  double  the  budget  for  the  Rural  Systemic 
Initiative,  even  though  I  admit  it  is  small.  It  is  going  from  one  to 
two-and-a-half  million  dollars,  but  it  keeps  the  trajectory  right. 
And  it  adds  $2  million  to  the  Advanced  Technological  Education 
Program. 

For  our  current  agenda,  in  my  view,  we  can  do  most  of  the  things 
by  priority  that  we  have  in  our  portfolio,  most  of  the  things  mean- 
ing most  of  the  programs,  but  in  a  highly  prioritized  manner.  I  can 
keep  the  momentum  going  on  the  highest  priorities. 

SYSTEMIC  REFORM 

Mr.  Stokes.  Well,  both  of  you  have  mentioned  systemic  reform. 
And  in  your  justification  you  tell  us  that  the  largest  percentage  in- 
crease was  within  the  education  and  human  resources  activity;  you 
are  talking  about  7.3  percent  above  last  year's  level.  Tell  us  why 
you  have  chosen  to  increase  this  area  higher  than  any  other  area. 

Dr.  Williams.  Well,  at  the  moment,  within  our  current  planning, 
the  Urban  Systemic  Initiative  is  the  highest  priority.  I  indicated 
the  significant  funding  base  to  start  the  program  last  year.  We  are 
in  the  process  of  reviewing  proposals  from  11  of  the  25  cities.  We 
are  clearly  going  to  have  proposals  from  all  of  them  by  July,  and 
that  is  the  priority,  but  also  that  is  the  area  where  we  commit  sig- 
nificant resources. 

The  rural  program  is  just  being  planned,  and  we  very  much  want 
it  to  be  initiated,  thus  the  other  $2  million.  So  that  $8  million  out 
of  the  total  request  is  entirely  consistent  with  the  two  highest  pri- 
orities, and  that  is  why  the  request  is  made  that  way.  As  I  said 
earlier,  these  two  areas,  urban  and  rural,  are  the  areas  in  which 
we  decided  we  should  give  preferential  attention  in  the  near  term. 

Mr.  Stokes.  Well,  let  me  follow-up  on  that.  You  are  talking 
about  urban,  rural  and  State.  And  in  the  past,  the  subcommittee 
has  been  a  strong  supporter  of  the  statewide  activities.  Can  you  tell 
us  why  there  has  been  no  funding  increase  in  that  area? 

Dr.  Williams.  Well,  we  made  a  decision,  as  you  remember,  Mr. 
Chairman,  that  we  would  start  this  program  which  would  obviously 
be  a  high  risk  venture  for  NSF,  try  to  engage  the  entire  State  in 
reforming  math  and  science  education,  but  the  pool  would  be  half 
of  the  country,  so  in  effect  25  programs.  We  have  26.  The  oldest 
programs  are  in  their  third  year. 

We  just  completed  the  midterm  review  of  the  first  ten  of  those 
programs,  and  the  idea  was  to  maintain  that,  but  actually  not  grow 
it  until  we  had  the  benefit  of  more  detailed  analysis,  and,  in  fact, 
there  is  an  evaluation  underway.  So  we  are  on  target  in  terms  of 
the  Statewide  Systemic  Initiatives,  and  the  question  about  whether 
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it  would  be  extended  to  other  States  is  certainly  several  fiscal  years 
out.  We  want  to  operate  the  program  until  we  are  convinced  that 
it  is  netting  the  result  that  we  intend. 

URBAN  SYSTEMIC  INITIATIVE 

Mr.  Stokes.  We  were  pleased  to  see  that  you  increased  the 
Urban  Systemic  Initiative  by  $6  million.  And,  of  course,  your  jus- 
tification indicates  that  these  additional  funds  will  allow  NSF  to 
fund  some  of  the  eligible  cities  at  a  slightly  higher  amount.  Tell  us 
why  the  Foundation  has  chosen  to  increase  the  amount  per  city 
rather  than  to  increase  the  number  of  eligible  cities? 

Dr.  Williams.  Well,  actually,  the  language  aside,  in  reality  we 
will  probably  do  both.  We  are  increasing  the  amount  because  this 
is  an  initial  five-year  award.  The  first  year  of  the  award  we  provide 
$2  million,  which  is  the  smallest  of  the  amount  that  it  can  receive, 
so  the  remaining  four  years,  they  can  receive  $3.25  million.  So  the 
money  is  funded  delta  between  2  and  3. 

Now,  it  depends  on  the  quality  of  the  proposals  and  the  outcome 
from  the  merit  review  process.  If,  in  fact,  we  have  a  larger  number 
of  highly  meritorious  proposals,  then  we  will  use  the  additional 
funds.  In  addition,  we  will  use  the  monies  to  increase  the  number. 
Our  target  at  the  moment,  we  have  a  three-year  plan  to  fund  the 
25  cities,  so  basically  the  idea,  if  the  proposals  merit  it,  we  would 
fund  seven  cities  per  year.  Obviously,  if  this  year,  where  I  think 
we  have  had  an  excellent  outcome  for  providing  each  of  the  25 
cities  planning  grants,  they  have  all  done  an  excellent  job,  it  is 
very  probable  that  we  will  have  an  increased  number  to  fund  even 
in  the  first  year.  That  is  what  we  will  do. 

Mr.  Stokes.  What  is  your  criteria  for  selection  of  the  cities? 

Dr.  Williams.  Well,  we  selected  the  cities  based  on  population, 
student  population,  and  adjusted  those  numbers  to  give  some  index 
of  poverty.  And  for  that  we  used  the  poverty  of  education  statistics 
in  terms  of  eligibility  for  free  lunch.  So  the  idea  was  to  have  an 
urban  program  and  have  it  focused  in  the  area  where  we  have  the 
largest  impact  and  where,  in  fact,  the  students  were  in  the  greatest 
need.  And  from  my  interaction  with  the  cities,  these  certainly  were 
the  areas  in  which  to  concentrate. 

RURAL  SYSTEMIC  INITIATIVE 

Mr.  Stokes.  Now,  your  rural  program  is  a  new  program.  Have 
you  made  any  grants  yet? 

Dr.  Williams.  No,  we  are  just  involved  in  planning,  consulting 
with  the  rural  communities.  We  will  make  a  few  planning  grants 
this  year,  in  fiscal  year  1994,  that  they  will  then  use,  as  the  cities 
have  done  this  year,  to  translate  them  into  implementation  propos- 
als next  year. 

Mr.  Stokes.  When  do  you  expect  your  first  award  to  be  made? 

Dr.  Williams.  In  the  rural?  In  the  summer,  July  time  frame. 

Mr.  Stokes.  How  many  rural  areas  will  be  funded  with  the 
$1,500,000  provided  in  fiscal  year  1994? 

Dr.  Williams.  The  majority  of  that  is  going  to  be  used  for  plan- 
ning grants,  so  with  them  averaging  maybe  $50,000  to  $70,000, 
planning  and  development  grants,  six  or  seven,  six  or  seven,  some- 
thing like  that. 
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Mr.  Stokes.  Have  you  established  any  criteria  in  terms  of  the 
rural  grants? 

Dr.  Williams.  Yes,  we,  in  fact,  have  just  finalized  the  develop- 
ment of  the  program  announcement.  It  has  been  approved  by  0MB. 
It  is  an  analog  to  the  requirements  for  the  urban,  and  basically 
what  they  are  required  to  do  is  to  agree  on  a  very  explicit  set  of 
math  and  science  education  go£ds  for  the  students;  that  is,  elimi- 
nate or  narrow  tracking,  provide  a  challenging  curriculum  to  all  of 
the  students,  and  have  ways  to  actually  assess  it  and  make  sure 
the  teachers  in  math  and  science  actually  have  the  competence  to 
provide  the  courses. 

RURAL,  URBAN  AND  STATE  INITIATIVES 

Mr.  Stokes.  Dr.  Williams,  do  you  see  this  rural  program  as  in 
any  way  complementing  the  urban  or  statewide  program? 

Dr.  Williams.  Yes,  yes,  very  much  so. 

Mr.  Stokes.  In  what  respect? 

Dr.  Williams.  Well,  we  think  of  it  as  a  trilogy.  In  an  ideal  world, 
we  would  only  have  to  have  the  Statewide  Systemic  Initiative,  be- 
cause it  would  effectively  address  large  cities  and  the  rural  compo- 
nents. In  reality,  that  doesn't  happen.  What  has  taken  place  in  the 
States  is  they  are  working  in  the  domains  other  than  these  two  ex- 
tremes, three  extremes  in  terms  of  need.  So  the  idea  is  to  acknowl- 
edge the  fact  that  in  State  X  you  are  not  oversampling  for  these 
populations  of  students  who  have  enormous  needs  in  rural  areas 
and  in  cities.  So  create  the  other  two  components  to  deliberately 
address  them,  so  that  is  what  we  are  doing  in  the  25  largest  cities 
and  in  the  rural  areas. 

So  imagine  that  the  three  programs  are  operated  over  time  in 
concert.  After  a  finite  period  of  time,  we  should  actually  have 
mounted  a  nationwide  effort  that  actually  has  benefited  the  most — 
the  majority  of  the  students — not  limited  by  geography  and  eco- 
nomic circumstance  and  a  variety  of  other  indices.  That  shouldn't 
matter. 

Mr.  Stokes.  Mr.  Lewis,  an5rthing  further  before  we  break  for 
lunch? 

air  quality  research 

Mr.  Lewis.  Mr.  Chairman,  I  just  wanted  to  mention  to  my  col- 
league, Esteban  Torres,  that  when  I  had  to  leave  a  moment  ago, 
it  was  to  meet  with  one  of  my  colleges,  a  university  in  the  region, 
and  it  came  to  my  attention  that  a  pretty  significant  piece  of  the 
research  dollar  available  for  air  quality  matters  is  in  some  way 
finding  its  way  to  Texas. 

It  strikes  me  that  you  and  I  should  address  that  question  with 
some  seriousness. 

Mr.  Torres.  We  have  a  bigger  problem,  right? 

Mr.  Lewis.  I  think  the  research  ought  to  be  done  someplace  close 
to  Los  Angeles,  I  think. 
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SUPPORT  TO  TWO  YEAR  COLLEGES 


Mr.  Chairman,  if  you  want  me  to  drop  by  Cleveland,  let  me 
know.  I  did  want  to  just  raise  a  point  regarding  the  advanced  tech- 
nology education  effort  and  community  colleges.  If  one  of  my  local 
community  colleges,  San  Bernardino  Valley  College,  is  an  illustra- 
tion, I  think  there  is  tremendous  potential  for  programmatic  effort 
at  that  level. 

I  noticed  for  some  years  that  the  two-year  community  college  has 
an  amazing  ability  for  attracting  young  people  from  local  high 
schools  who  didn't  quite  make  it  there,  went  away  to  the  service 
and  came  back.  And  any  number,  after  two  and  a  maximum  of 
three  years,  go  directly  to  USC  dental  school. 

I  mean  there  is  something  going  on  in  that  math  and  science  pro- 
gram that  is  pretty  phenomenal.  And  I  certainly  hope  to  have  them 
address  the  questions  of  funding  that  might  be  available  that 
would  help  with  that.  The  community  college  generally  is  of  great 
interest.  Thank  you,  Mr.  Chairman. 

Mr.  Stokes.  Sure.  Mr.  Torres,  anj^hing  further? 

Mr.  Torres.  Nothing  further,  Mr.  Chairman. 

Mr.  Stokes.  Okay,  I  think  this  might  be  a  good  point  for  us  to 
recess  for  the  noon  hour.  And  then  we  will  resume  at  2  o'clock  this 
afternoon.  Thank  you. 

reduction  in  minority  programs 

Mr.  Stokes.  The  Committee  will  come  to  order. 

We  will  go  back  to  the  same  section  that  we  were  in  previously 
to  start  our  questions  this  afternoon.  The  undergraduate  student 
support  subactivity  is  requested  at  $25,510,000  for  fiscal  year  1995. 
This  is  about  half  a  million  dollars  less  than  requested  by  NSF  in 
fiscal  year  1994. 

According  to  your  justification,  the  major  components  of  the  sub- 
activity  are  Research  Careers  for  Minority  Scholars  and  Alliances 
for  Minority  Participation.  But  we  note  that  this  level  requested  in- 
cludes no  increase,  and  is  actually  $500,000  less  than  the  fiscal 
year  1994  request,  and  of  all  the  subactivities  under  Human  Re- 
sources Development,  this  is  the  only  one  to  receive  a  reduction. 

Can  you  tell  us  why  you  have  chosen  to  reduce  this  particular 
subactivity? 

Dr.  Lane.  Dr.  Williams,  you  want  to  comment  on  that  one? 

Dr.  Williams.  Yes.  You  are  correct,  there  are  two  programs  here. 
The  Alliances  for  Minority  Participation,  which  will  increase  by  five 
programs  this  year,  from  15  to  20,  and  this  $19  million.  The  Re- 
search Careers  for  Minority  Scholars  is  the  smaller  of  the  two.  Of 
the  total  amount  for  undergraduates,  the  largest  component  is  the 
AMP  Program,  the  Alliances  for  Minorities  Participation,  which  is 
at  $19  million,  but  in  the  end  of  1994  will  be  supporting  20  such 
programs. 

The  smaller  of  the  two  is  the  Research  Careers  for  Minority 
Scholars,  that  is  the  individual  program  and  after  doing  renewals 
in  1994,  it  is  short  $500,000.  So  that  is  the  reduction. 

Mr.  Stokes.  But  I  think  our  question  was,  Dr.  Williams,  why  you 
have  chosen  to  reduce  this  particular  subactivity,  since  it  is  the 
only  one  that  received  a  reduction. 
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Dr.  Williams.  Right.  And  the  point  I  was  making  is  that  the  re- 
duction is  $500,000.  And  that  results  primarily  because  of  the  re- 
newals that  we  are  going  to  make  in  1994.  I  understand  the  point, 
but  what  I  am  trying  to  convey  is  that  it  is  small  relative  to  the 
total. 

ALLIANCES  FOR  MINORITY  PARTICIPATION 

Mr.  Stokes.  Both  you  and  Dr.  Lane  have  mentioned  in  your 
statements  the  payoff  from  NSF  support  for  the  Alliances  for  Mi- 
nority Participation,  AMP  program.  And  it  has  been  discussed  here 
rather  extensively.  Tell  us  a  little  bit  more  about  this  program. 

Dr.  Williams.  The  Alliances  for  Minority  Participation  program 
was  started  in  1991.  The  intent  was  to  employ  an  institutional 
strategy  to  try  and  address  the  difficult  problem  of  the  number  of 
minorities  receiving  bachelor's  degrees  in  science  and  engineering. 

As  was  indicated  this  morning,  before  the  advent  of  this  program 
the  whole  country  was  producing  about  14,000  bachelor's  degrees 
per  year,  all  of  science  and  engineering.  We  thought  the  way  not 
to  accomplish  it  was  to  give  a  host  of  grants,  small  grants,  but 
rather  to  see  if  we  could  entice  a  whole  State,  higher  education  sys- 
tem, to  take  up  the  problem.  So  we  created  the  alliances.  And  they 
are  essentially  statewide  ventures. 

For  example,  we  have  a  program  in  the  State  of  Alabama,  one 
of  the  most  successful  ones,  which  includes  all  of  the  HBCUs  in 
that  State  plus  the  two  major  State  universities.  Same  thing  in 
Mississippi.  In  this  area,  we  have  a  consortium  that  involves  How- 
ard, Morgan  State,  University  of  the  District  of  Columbia,  Hamp- 
ton, so  forth.  And  they  are  tasked  to  start  with  their  baseline  level 
of  production  and  minimally  over  five  years  double  it.  So  if  you  ag- 
gregate the  number,  say  the  base  is  a  couple  thousand,  then  they 
are  asked  to  double  that  number. 

The  activities  that  are  supported  under  it  have  to  do  a  very  sub- 
stantial recruitment  effort,  because  we  are  talking  about  an  in- 
crease in  numbers.  And  those  newly  admitted  students  are  then 
the  subject  of  a  series  of  efforts  that  have  been  shown  to  be  highly 
efficacious.  They  engage  in  group  study,  they  have  tutorials  avail- 
able, they  have  research  experiences  during  the  summer,  they  are 
assigned  mentors,  faculty  mentors.  So  those  are  the  common  ele- 
ments of  the  program.  And  in  the  15  that  exist  now  around  the 
country,  even  prior  to  the  five  years,  remember,  the  oldest  program 
is  only  in  its  third  year. 

By  any  definition  they  are  doing  a  remarkable  job.  In  fact,  they 
have  already  produced  in  excess  of  1,500  students  net  increase,  bet- 
ter than  1,500  students. 

Mr.  Stokes.  In  the  three-year  period? 

Dr.  WlLLLVMS.  In  the  three-year  period. 

When  looked  at  in  one  context  per  the  cooperative  agreement  we 
have  with  these  organizations,  we  don't  really  expect  the  produc- 
tion until  four  years  out.  And  they  are — ^the  degree  of  production 
that  is  currently  underway  will  allow  the  Foundation  to  achieve  the 
goal  that  we  have  tasked  these  alliances  to  address. 

The  program  obviously  has  done  something  else.  I  would  argue 
that  it  is  equally  important.  It  has  clearly  changed  the  cooperation, 
the  correlation  between  these  various  institutions  in  States.  For  ex- 
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ample,  in  the  State  of  Mississippi,  the  University  of  Mississippi, 
Mississippi  State  and  Jackson  State,  all  of  the  HBCUs  are  operat- 
ing essentially  as  a  consortium. 

What  they  are  discovering  is  that  they  can  actually  spare  the 
scholarship  funds  to  support  students  by  pooling  them  and  they  are 
actually  able  to  engage  a  larger  faculty  of  students.  Once  we  make 
the  five  awards  that  are  scheduled  for  this  year,  the  total  number 
of  students  who  will  be  under  the  rubric  of  the  AMP  Program,  mi- 
nority students,  Afric£in-American,  Hispeinics  and  Native  Ameri- 
cans, because  we  have  two  other  programs  sited  in  parts  of  the 
country  to  oversample  for  Native  AmericEins,  will  exceed  75,000. 

Mr.  Stokes.  Exceed  75,000? 

Dr.  Williams.  Exceed  75,000  students. 

NUMBER  OF  AMP  AWARDS 

Mr.  Stokes.  Now,  according  to  last  year's  NSF  justification,  a 
total  of  20  Alliances  for  Minority  Participation  awards  will  be 
made.  Now,  the  new  budget  justification  states  that  the  fiscal  year 
1995  request  will  provide  continuing  support  for  15  existing 
projects  and  the  initiation  of  some  new  starts.  How  many  awards 
were  made  or  will  be  made  in  fiscal  year  1994? 

Dr.  Williams.  Five. 

Mr.  Stokes.  Okay. 

Dr.  WiLUAMS.  To  make  20. 

Mr.  Stokes.  Okay.  So  the  number  has  not  changed,  it  is  still  20? 

Dr.  Williams.  That  is  right. 

SIZE  OF  AMP  awards 

Mr.  Stokes.  In  fiscal  year  1993,  15  awards  were  made  with 
$12,800,000.  Are  the  size  of  the  awards  increasing? 

Dr.  Williams.  The  size  of  the  awards  haven't  increased.  The  size 
of  the  award  is  a  million  dollars  a  year,  but  we  grant  the  awards 
to  the  institution.  We  also  are  funding  a  very  comprehensive  stu- 
dent database  that  operates  in  all  of  these  programs,  in  every  sin- 
gle institution.  This  tracking  system  obviously  is  the  only  reason 
I  can  give  you  the  numbers  that  I  have  with  respect  to  the  number 
of  students,  their  GPA,  the  academic  performance  and  so  forth.  So 
on  balance,  it  is  a  little  better  than  a  million  dollars  per  AMP,  be- 
cause they  have  to  pay  the  extra  expenses  for  the  student 
database. 

AMP  GOALS 

Mr.  Stokes.  I  notice  that  when  AMP  was  designed  it  was  to  in- 
crease the  number  of  minority  students  graduating  with  a  bach- 
elors in  science,  engineering  and  math  to  the  total  of  about  50,000 
by  the  year  2000.  And  of  course  you  are  telling  us  that  75,000 
is 

Dr.  Williams.  The  total  number  of  students  involved  in  the  pro- 
gram right  now — will  be. 

Mr.  Stokes.  So  you  have  exceeded  that  goal? 

Dr.  Williams.  If  we  had  a  75  percent  retention  rate,  or  we  could 
do  less  than  a  75  percent  retention  rate  and  achieve  it. 
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MINORITIES  IN  SCIENCE  AND  ENGINEERING 

Mr.  Stokes.  Also  last  year,  Dr.  Williams,  you  told  us  that  ap- 
proximately 16,800  minorities  would  be  receiving  degrees  in 
science,  engineering  and  math.  How  mainy  minorities  would  be  re- 
ceiving degrees  in  these  areas  this  year? 

Dr.  Williams.  Our  estimate,  which  is  in  the  documentation,  is 
about  19,000. 

AMP  ACTIVITS  TO  RETAIN  MINORITIES  IN  SCIENCE 

Mr.  Stokes.  So  you  are  over  that  goal  also.  In  what  ways  is  the 
NSF  working  with  the  alliances  to  ensure  that  we  continue  to  at- 
tract and  retain  more  minority  students  in  the  science  fields? 

Dr.  Williams.  What  we  are  attempting  to  do,  I  alluded  to  that 
in  part  when  I  talked  about  this  occurring  in  terms  of  the  infra- 
structure and  attitudes  within  the  institution.  An  additional  ex- 
pense beyond  the  database  is  that  we  have  created  a  network 
among  the  institutions.  We  have  created,  in  effect,  a  steering  com- 
mittee that  interacts  with  me.  It  includes  the  leadership  of  these 
institutions. 

They  are  tasked  to  do  three  things.  One,  use  increased  amounts 
of  their  own  funds,  assist  us  in  generating  funds  from  other  sec- 
tors. For  example,  in  the  various  States  the  private  sector  is  mak- 
ing contributions  to  the  program,  Coca-Cola,  for  example,  in  the  in- 
stance of  Alabama,  three  or  four  S&E  industries  in  Arizona,  Cali- 
fornia, so  forth. 

Third  is  that  the  associated  institutions  are  experiencing  the  lev- 
els of  success  that  heretofore  was  not  the  case  in  their  own  institu- 
tions, to  try  to  entice  them  to,  in  effect,  institutionalize  these  pro- 
gram elements  that  NSF's  AMP  Program  has  demonstrated  are 
working.  Otherwise,  they  are  being  successful,  the  institutions,  in 
a  fashion  that  they  were  not  previously.  They  have  been  able  to 
double  the  retention  rate  of  the  students,  the  notion  being  in  out- 
years  they  need  not  have  support  by  NSF  in  order  to  maintain 
that.  That  is  the  ultimate  goal  of  the  program. 

If  we  can  increase  the  production  substantially  to  the  50,000  goal 
or  even  if  it  is  less,  and  secondarily  we  then  can  entice  the  institu- 
tions to  take  up  the  agenda  as  a  proposition  of  enlightened  self-in- 
terest. That  is  the  way  to  sustain  it,  and  that  has  been  going  very 
well. 

For  example,  we  just  received  a  letter  from  the  Grovemor  of  the 
State  of  Alabama  touting  the  AMP  Program  in  that  State,  indicat- 
ing that  it  is  going  to  become  an  integral  part  of  the  State's  alloca- 
tion, at  least  to  the  State  universities,  colleges  and  universities  in 
the  State  of  Alabama,  HBCUs  and  the  University  of  Alabama.  That 
is  exactly  the  goal.  That  is  the  outcome  we  would  like  to  occasion 
in  every  one  of  those  States. 

EFFECT  OF  SCIENCE  EDUCATION  ON  UNEMPLOYMENT 

Mr.  Stokes.  Let  me  just  throw  something  at  you  that  has  been 
concerning  me  and  my  staff;  something  we  have  talked  about.  Does 
NSF  either  have  the  capacity  to  be  able  to  do  something  about 
math  and  science  as  it  relates  to,  say,  those  persons  who  are  either 
not  employed,  never  been  employed,  in  some  cases  thought  to  be 
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unemployable,  but  who  in  going  into  certain  fields,  if  they  were 
given  the  proper  math,  science  background,  might  go  into  car- 
pentry, air-conditioning,  brick  masonry,  things  of  that  sort?  Any- 
thing available  through  the  NSF  of  that  sort? 

Dr.  Williams.  Not  at  present.  And  the  way  our  programs  are 
structured,  I  don't  think  through  NSF  alone.  But  there  are  two  con- 
siderations that  might  bear  or  are  worth  considering.  As  you  know, 
NSF  is  one  of  several  agencies  who  participate  in  the  National 
Science  and  Technology  Council,  the  interagency  structure  for  edu- 
cation and  training,  emphasizing  training  because  the  Department 
of  Labor  is  now  a  major  player.  It  was  not  previously. 

If  you  combine  the  programs  operated  by  Labor,  which  fits  the 
general  interest  you  are  describing,  with  the  commitment  by  the 
Secretary  of  Labor  that  these  programs,  short-term  job  training  ef- 
forts, substantially  accommodate  the  math  and  science,  unlike  the 
case  maybe  even  extending  to  today,  with  the  fact  that  we  have 
this  Advanced  Technological  Education  program,  under  which  one 
actually  can  take  individual  courses,  it  seems  to  me  there  is  a  pos- 
sibility of  combining  those  two  interests.  That  is,  taking  advantage 
of  the  fact  that  we  have  this  program  in  community  colleges  that 
would  be  available  to,  as  Mr.  Lewis  indicated  this  morning,  to  a  va- 
riety of  individuals  who  don't  become  full-time  students.  They  take 
it  almost  in  the  cafeteria  mode.  They  take  the  courses  of  inteiest 
to  them.  And  they  are  not  prototypically  high  school  or  college  age. 
They  take  it  as  a  function  of  need.  And  the  fact  that  the  Depart- 
ment of  Labor  would  bring  its  program  plans  and  its  tradition,  if 
you  will,  in  terms  of  getting  people  into  the  work  force,  perhaps  a 
partnership  of  sorts  between  those  three  players  would  be  possible. 

Mr.  Stokes.  I  might  submit  for  the  record  a  couple  more  ques- 
tions in  that  area,  and  ask  you  to  expand  upon  them  in  the  record 
for  me. 

Mr.  DeLay.  Mr.  Chairman. 

Mr.  Stokes.  Sure,  Mr.  DeLay. 

DECLINATION  OF  YOUNG  SCHOLARS  PROPOSAL 

Mr.  DeLay.  I  have  got  a  question  that  sort  of  fits  in  this  area, 
particularly  in  encouraging  minorities  to  go  into  these  science  and 
engineering  fields.  I  am  a  little  puzzled.  Texas  has  what  I  think  is 
an  excellent  program  called  TexPrep,  or  the  Texas  pre-freshman 
engineering  program.  This  is  a  program  that  was  first  started  in 
San  Antonio  in  1979.  It  has  been  replicated  in  ten  other  Texas 
cities.  And  it  is  currently  being  reviewed  by  many  other  cities 
around  the  country  for  implementation  and  has  received  nation- 
wide recognition  for  its  achievements  in  providing  access  for 
women  and  minorities  to  careers  in  science  and  engineering. 

The  program  involves  an  eight-week  mathematics-based  enrich- 
ment program  each  summer.  I  would  like  to  give  you  just  a  few  sta- 
tistics for  the  record  on  the  participants  and  those  success  rates. 
Seventy-nine  percent  of  the  students  are  minority,  53  percent  are 
women,  and  50  percent  come  from  low-income  families.  And  based 
on  the  yearly  TexPrep  follow-up  survey,  the  high  school  graduation 
rate  is  100  percent.  Ninety-two  percent  go  to  college  or  are  college 
graduates,  58  percent  of  the  college  graduates  are  engineering  or 
science  majors,  and  75  percent  of  the  college  graduates  are  minori- 
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ties,  and  70  percent  of  the  engineering  and  science  graduates  are 
minorities. 

However,  in  light  of  all  this  and  NSF's  outspoken  commitment  to 
devoting  resources,  as  you  just  stated  in  answering  the  Chairman's 
questions  for  improving  science,  math  and  technology  education 
programs  in  this  country,  and  specifically  targeting  under-rep- 
resented minorities,  I  have  to  tell  you,  I  am  really,  really  puzzled 
as  to  why  the  directors  of  these  programs  at  NSF  have  denied  the 
request  for  funding  this  year  through  the  Young  Scholars  Fund. 

Can  you  or,  Dr.  Williams,  explain  to  me  why  they  were  turned 
down? 

Dr.  Williams.  Well,  I  can  explain  to  you  in  general  terms  why 
they  were  turned  down.  I  am  very  familiar  with  the  program.  And 
my  familiarity  comes  from  knowing  the  principal  investigator,  but 
also  the  fact  that  we  supported  it  for  five  years.  So  make  that  clear. 
The  program  has  grown,  as  you  indicated,  substantially  and  the 
question  became  for  us,  when  they  submitted  the  next  proposal 
which  would  be  for  the  support  six  through  nine  years,  is  where 
should  it  be  housed  within  NSF.  It  has  to  fit  some  program. 

The  program  to  which  it  was  assigned  for  review  was  the  Young 
Scholars  Program.  This  is  a  program  that  is  grade  7  through  12. 
It  matches  best  with  the  students  being  impacted  by  Manuel  and 
his  colleagues  in  mathematics  in  San  Antonio.  The  result  of  that 
review  was  not  favorable.  And  one  of  the  reasons  is,  very  frankly, 
what  he  does  in  the  program,  doesn't  exactly  fit  the  Young  Scholars 
Program. 

The  Young  Scholars  Program,  you  can  take  courses,  very  much 
like  what  they  do  here,  but  it  is  designed — it  has  a  research  compo- 
nent integral  to  the  project.  Basically,  what  young  scholars  means 
is  high  school  students  having  an  opportunity  to  get  research  expe- 
rience before  they  go  to  college,  on  the  assumption  that  that  would 
increase  their  interest  in  being  scientists  and  engineers.  Then  the 
program  extended  to,  after  that  decision,  negative  decision,  ex- 
tended to  the  applicant  the  opportunity  to  apply  under  what  we 
call  special  projects. 

It  simply  means  it  doesn't  fit  any  program.  And,  unfortunately, 
the  result  there  was  not  sufficient  to  allow  in  terms  of  merit,  to 
allow  some  funding.  So  that  is  the  result. 

DETAIL  OF  DECLINATION 

Mr.  DeLay.  Well,  frankly,  I  would  like  a  little  more  detail  as  to 
merit.  Because  it  is  a  successful  program  and  has  been  for  five 
years. 

Dr.  Williams.  It  has. 

Mr.  DeLay.  I  might  be  able  to  understand  why  it  doesn't  exactly 
fit  the  Young  Scholars  Program.  However,  the  program  officer  of 
the  Young  Scholars  Program  suggested  that  TexPrep  should  be 
considered  as  an  ongoing  program  funded  by  education  and  human 
resources.  But  there  were  several  phone  calls  by  the  director  of 
TexPrep  to  you.  Dr.  Williams,  that  went  unretumed,  and  a  few 
weeks  ago  the  director  was  notified  by  NSF  that  no  funding  was 
available. 

That  doesn't  exactly  answer  our  concerns  in  Texas  about  exactly 
why  this  program,  based  upon  the  merits,  cannot  qualify  for  fund- 
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ing  under  education  and  human  resources.  And  frankly,  if  the 
Young  Scholarship  Program  recommended  that  TexPrep  be  made 
an  ongoing  program,  why  was  the  OfTice  of  Education  and  Human 
Resources  so  unhelpful  in  allowing  this  to  happen? 

Dr.  Williams.  You  mean  the  Directorate  of  Human  Resources? 

Mr.  DeLay.  The  education  and  human  resources,  yes. 

Dr.  Williams.  That  is  the  entire  organization.  Well,  I  think  what 
I  should  do,  first  of  all,  is  to  have  the  staff  provide  you  with  the 
documentation  of  what,  in  fact,  happened.  I  am  sharing  with  you 
basically  my  briefing. 

Mr.  DeLay.  Yes,  I  don't  want  to  get  into  detail  here.  You  can 
share  it  with  my  staff.  But  it  is  not  just  this  Member,  because  I 
don't  even  think  I  even  have  this  program  in  my  district.  If  I  do, 
I  am  unaware  of  it,  but  I  do  know  there  are  ten  cities  in  Texas  that 
have  it,  and  they  are  very  concerned  about  it.  Thank  you,  Mr, 
Chairman. 

SUMMER  SCIENCE  CAMPS 

Mr.  Stokes.  Sure.  Well,  Dr.  Williams,  perhaps  you  can  have  your 
staff  meet  with  some  of  the  staffs  involved  here  and  see  if  you  can't 
resolve  some  of  the  questions.  I  think  Mr.  DeLay  is  absolutely  right 
to  bring  up  situations  of  this  sort,  and  if  we  could  address  it  in  that 
manner,  I  would  appreciate  it. 

Let  me  ask  you  now  about  the  fact  that  for  fiscal  year  1995  NSF 
is  requesting  $5,510,000  for  the  Summer  Science  Camps  Program. 
This  program  was  started  by  the  subcommittee  a  couple  years  ago. 
You  recall  last  year  the  subcommittee  increased  this  particular  pro- 
gram by  a  million  dollars  above  the  budget  request. 

Can  you  give  us  an  update  on  this  program.  Dr.  Williams? 

Dr.  Williams.  Yes,  this  is  in  fiscal  year  1994,  with  the  imple- 
mentation of  remedial  measures  to  which  you  just  referred  to  rep- 
resent its  third  year  of  operation.  The  first  year,  we  made — this  is 
for  focus  on  students  ages  seven  to  nine.  We  made  28  awards. 

Last  year,  1993,  we  made  the  28  awards  which  supported  1,800 
students.  1993,  we  made  an  additional  28  awards  to  make  a  total 
of  56.  The  number  of  students  being  supported  is  about  3,500.  And 
this  year,  with  a  million  dollars  with  awards  ranging  between  $60 
and  $100,000  per  year,  we  expect  to  make  an  additional  16  awards 
to  bring  the  total  to  70.  So  at  the  end  of  fiscal  year  1994,  we  will 
have  70  programs  supporting  about  5,000  students,  grades  seven 
through  nine. 

Mr.  Stokes.  So  this  is  a  matter  in  which  you  utilize  the  addi- 
tional million  dollars? 

Dr.  Williams.  That  is  right. 

Mr.  Stokes.  The  figure  you  gave  us  of  5,000,  is  that  the  number 
you  expect  to  be  involved  this  year? 

Dr.  Williams.  At  the  end  of  1994,  that  will  have  increased  it 
from  about  3,500  to  5,000. 

MINORITY  INSTITUTIONS  FOR  EXCELLENCE 

Mr.  Stokes.  Good.  Now,  the  Foundation  is  requesting  $2,500,000 
for  the  Minority  Institutions  for  Excellence,  which  is  intended  to 
provide   resources  for  minority   institutions   to   increase   retention 
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and  graduation  in  science,  math  and  engineering.  This  is  an  agen- 
cy-wide initiative;  is  that  correct? 

Dr.  Williams.  That  is  correct. 

Mr.  Stokes.  I  understand  that  all  the  directors  contribute  some 
resources  along  with  the  resources  provided  under  the  human  re- 
sources directorate  for  this  program.  What  is  the  total  amount  of 
funding  devoted  to  this  activity  in  1994? 

Dr.  Williams.  For  1994,  the  total  amount  would  be  slightly  less 
than  $2  million.  The  first  stage  in  this  program,  which  is  fiscal 
year  1994,  is  to  make  awards  of  planning  grants,  comprehensive 
planning  grants,  from  the  very  large  pool  of  applicants,  to  15  final- 
ists for  this  program.  They  include  eight  Historically  Black  Col- 
leges and  Universities,  five  Hispanic-serving  institutions  and  two 
institutions  that  focus  on  Native  American  students. 

We  have  made  four  of  the  awards  and  the  other  11  are  in 
progress;  that  is,  they  are  moving  through  the  Foundation's  grants 
process.  Each  of  the  institutions  will  spend  six  to  eight  months 
planning,  doing  comprehensive  planning.  This  is  a  program,  as  you 
are  aware,  designed  to  improve  the  overall  infrastructure  of  the  in- 
stitution. And  in  1995  then,  those  15  institutions,  the  outcome  from 
the  planning  is  a  full-fledged  implementation  proposal  that  they 
will  submit  to  the  Foundation.  And  in  1995,  we  will  then  review 
those  and  make  implementation  awards. 

Mr.  Stokes.  How  much  money  is  being  requested  agency-wide 
for  fiscal  year  1995? 

Dr.  Williams.  Agency-wide,  what  has  happened  is  that  the 
amount — there  is  two-and-a-half  million  dollars  in  the  education 
and  human  resources  budget.  The  assistant  directors,  myself,  make 
a  recommendation  to  the  director,  who  then  decides  the  amount 
that  is  going  to  be  contributed  by  the  research  directorates.  So  that 
hasn't  happened  yet,  so  I  can't  tell  you  beforehand. 

MIE  PROGRESS 

Mr.  Stokes.  Now,  I  know  this  is  a  new  program,  but  can  you 
give  us  some  idea  what  type  of  progress  is  being  made? 

Dr.  Williams.  It  is  going  well.  There  is  something  else  I  should 
add,  is  that  Dr.  Bridgewater,  who  has  responsibility  for  the  pro- 
gram, at  our  urging  sought  to  get  other  agencies  to  contribute  to 
this  program.  And  we  have  a  draft  memorandum  of  agreement  that 
is  soon  to  be  signed  between  NSF,  the  Army  Research  Office,  De- 
partment of  Agriculture,  Department  of  Energy,  Department  of  In- 
terior, and  NASA,  all  of  whom  have  agreed  to  join  NSF  in 
cofunding  this  program.  So  there  will  be  a  six-agency  venture. 

The  amount  of  money,  again,  those  agencies  will  bring  to  the 
process  is  not  yet  known,  but  I  am  very  encouraged  by  the  agree- 
ment of  the  leaderships  of  the  agencies  to  sign  the  MOU,  in  which 
it  stipulates  that  they  have  to  contribute  resources. 

GRADUATE  TRAINEESHIPS 

Mr.  Stokes.  Also,  this  subcommittee  has  maintained  an  interest 
in  the  Graduate  Traineeship  Program.  My  understanding  is  that 
the  budget  does  not  include  funding  for  any  new  awards,  but  rath- 
er funding  for  outyear  commitments  of  the  existing  awards. 
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Dr.  Lane,  can  you  or  someone  tell  us  why  this  decision  was 
made? 

Dr.  Lane.  Well,  I  think  this  year  in  this  request  the  decision  was 
made  to  increase  the  value  of  the  graduate  fellowships.  We  have 
graduate  fellowships  that  go  to  individual  students,  and  they  have 
the  graduate  traineeships  that  go  to  the  institutions.  And  I  think 
the  increase  has  been  made  in  fellowships  this  year. 

Luther,  can  you  add  something  to  that? 

Dr.  Williams.  That  is  the  situation. 

Mr.  Stokes.  Was  the  National  Science  Board  consulted  on  this 
and  did  they  agree? 

Dr.  Lane.  The  National  Science  Board  certainly  has  been  in- 
formed of  the  budget  allocation.  They  know  of  the  budget  alloca- 
tion. I  am  not  aware  they  have  any  problem  with  it. 

Dr.  Williams.  They  are  aware  of  it. 

Mr.  Stokes.  They  are  aware  of  it,  but  they  have  not  yet  evi- 
denced any  concurrence  in  it,  I  would  assume? 

Dr.  Williams.  Well,  or  lack  of  concurrence. 

Mr.  Stokes.  Or  lack  of,  all  right. 

Dr.  Lane.  The  best  of  my  knowledge,  they  have  not  raised  any 
objection  over  the  decision. 

Mr.  Stokes.  Okay.  Mr.  DeLay,  any  questions  in  this  area  before 
we  move  on  to  another  area? 

Mr.  DeLay.  It  is  under  Dr.  Williams'  purview.  I  just  have  one 
more  question. 

Mr.  Stokes.  Sure,  go  ahead. 

URBAN  systemic  INITIATIVE 

<  Mr.  DeLay.  About  the  Urban  Systemic  Initiative  that  was  begun 
in  1993.  The  purpose  of  the  Urban  Systemic  Initiative  was  to  de- 
velop the  scientific  and  mathematical  capability  of  children  who  re- 
side in  urban  environments.  There  are  four  Texas  cities  that  are 
eligible,  and  I  believe  11  proposals  were  submitted  and  there  will 
be  six  to  eight  awards  in  1994. 

I  also  understand  that  Dallas,  San  Antonio,  El  Paso,  have  sub- 
mitted proposals  and  Houston  will  submit  theirs  this  spring. 

Dr.  Williams.  July. 

Mr.  DeLay.  In  July,  for  1995  funding,  I  think.  How  is  Texas 
doing  in  terms  of  their  proposals,  can  you  tell  me? 

Dr.  Williams.  Well,  yes.  They  are  one  of  11.  And  they  are,  in 
fact,  at  the  second  phase  of  review.  In  about  a  week  I  can  tell  you. 
But  three  of  the  four  cities  in  Texas  have  applied. 

Mr.  DeLay.  Okay.  And  what  sort  of  things  differentiate  these 
proposals?  Can  you  tell  me  that? 

Dr.  Williams.  The  scope.  The  idea  is  rather  than  funding — I  will 
purposely  use  an  example,  but  I  purposely  use  this  example.  Rath- 
er than  funding  a  fraction  of  the  students  in  San  Antonio,  like  one 
does  in  TexPrep,  what  this  program  asks  the  San  Antonio  school 
districts,  which  is  more  than  one,  as  you  know,  to  do  as  a  collective, 
restructure  K  to  12  math  and  science  education  for  all  the  stu- 
dents. So  it  is  the  whole  system  involvement.  That  is  what  San  An- 
tonio is  doing,  that  is  what  El  Paso  is  doing. 

Obviously,  they  do  it  differently  because  they  have  different  lev- 
els of  circumstances.  Houston  has  its  own  plan;  Dallas  has  its  plan. 
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So  they  build  on  the  existing  strengths  that  they  have  in  the  city, 
but  the  idea  of  systemic  is  that  they  do  the  whole  system,  all 
schools  for  all  students. 

Mr.  DeLay.  I  understand  the  program  is  supposed  to  challenge 
the  status  quo. 

Dr.  Williams.  That  is  right. 

Mr.  DeLay.  What  sort  of  things  are  being  proposed  in  the  propos- 
als you  have  received? 

Dr.  Williams.  Ensure  that  the  teachers  have  the  requisite  com- 
petence and  skills,  so  there  is  enormous  staff  development  or  re- 
training programs  for  math  and  science  teachers.  They  have  to  put 
in  place  a  math  and  science  standards  based  curricula,  which  bare- 
ly exists  in  most  of  the  schools.  Math  and  science  education  has  to 
be  a  12-year  venture,  as  opposed  to  ending  in  the  9th  grade  as  it 
does  for  most  students  presently. 

If  you  are  going  to  extend  it,  you  have  to  make  creative  use  of 
technology  in  the  instructional  program.  The  assessment  of  stu- 
dents' performance  has  to  map  the  structured  program. 

They  have  to  deal  with  a  whole  series  of  policy  issues.  One  policy 
issue,  for  example,  would  address  not  having  Chapter  I  math  in- 
struction operate  counterproductively  to  this  program.  You  under- 
stand what  I  mean?  Doing  remediation  when,  in  fact,  the  emphasis 
should  be  on  performance.  And  lastly,  issues  of — policy  issues  that 
even  bear  on  governance,  how  they  allocate,  how  they  use  their 
own  resources,  and  the  broad  issue  of  tracking. 

So  it  basically  says  against  many  years  of  operation  and  an  awful 
lot  of  history,  awful  lot  of  structure,  all  of  which  is  not  leading  to 
the  desired  outcome,  this  program  invites  them  to  basically  disasso- 
ciate themselves  from  all  of  those  practices  and  instructs  you,  as 
it  should,  to  afford  every  youngster  the  opportunity  to  learn  science 
and  mathematics.  And  to  have  one  system,  which  means  they  have 
to  change  their  existing  system.  This  is  not  an  NSF  project  leaving 
constant  what  they  are  currently  doing. 

Mr.  DeLay.  That  is  good.  Thank  you,  Mr.  Chairman. 

Mr.  Stokes.  Sure.  By  the  way,  you  didn't  get  a  chance  to  ask  any 
general  questions  this  morning.  Do  you  want  to  ask  any  questions? 

Mr.  DeLay.  No,  that  is  okay. 

environmental  biology  request 

Mr.  Stokes.  Dr.  Lane,  for  fiscal  year  1995,  the  Foundation  is  re- 
questing $2,348,700,000  for  the  Research  and  Related  Activities,  an 
increase  of  $175,000,000  above  the  1994  level,  or  about  8.3  percent. 
In  turning  to  page  81,  Biological  Sciences,  the  Agency  is  requesting 
an  increase  of  $25,160,000  for  fiscal  year  1995,  an  increase  of  about 
8.7  percent. 

According  to  the  justification,  the  largest  increase  in  the  Biologi- 
cal Sciences  activities  is  for  environmental  biology,  about  11.4  per- 
cent. What  type  of  activities  are  conducted  in  this  area  and  why 
did  it  receive  the  largest  increase? 

Dr.  Lane.  Well,  as  I  mentioned  earlier,  Mr.  Chairman,  environ- 
mental research  is  one  of  the  major  strategic  areas  of  emphasis  at 
the  NSF,  and  there  is  a  strong  biological  component  to  that.  The 
specific  areas,  and  then  I  would  like  to  ask  Dr.  Clutter  to  comment, 
but  some  examples  of  areas  that  would  be  covered  under  this  head- 
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ing  are  genetic,  biophysical  and  cellular  mechanisms  by  which  or- 
ganisms respond  to  environmental  signals  and  work  on  the  genes 
involved  in  plant  interactions,  biodiversity,  and  the  role  of  main- 
tzdning  the  health  of  the  environment,  support  of  biological  field 
stations. 

But  perhaps  with  your  permission,  Dr.  Clutter  could  add  a  fur- 
ther comment. 

Dr.  Clutter.  I  would  be  very  happy  to  answer  that.  I  think  you 
are  well  aware  of  the  Global  Change  Program  that  is  an  inter- 
agency initiative,  which  is  part  of  our  overall  investment  in  the  en- 
vironment. The  global  change  program  has  priorities  that  are  de- 
veloped across  all  agencies,  the  reason  for  the  very  large  increase 
in  biology  this  year  is  because  living  organisms  have  finally  been 
recognized  as  part  of  global  change.  We  need  to  have  much  more 
information,  especially  in  the  area  of  terrestrial  ecology.  And  that 
accounts  for  the  very  large  increase  in  the  biological  sciences.  But 
that  is  only  part  of  the  overall  program  that  relates  to  the  environ- 
ment. 

As  Dr.  Lane  said,  we  are  very  interested  in  all  areas,  all  levels 
of  inquiry  from  the  molecular,  genetic,  through  cells,  organs,  organ 
systems,  to  the  ecosystem  level  of  inquiry,  ^d  that  is  the  kind  of 
tning  we  are  doing. 

CENTER  FOR  ECOLOGICAL  SYNTHESIS  AND  ANALYSIS 

Mr.  Stokes.  The  Center  for  Ecological  Synthesis  and  Analysis 
has  been  discussed  on  at  least  two  occasions  in  this  subcommittee. 
Now,  I  see  on  page  85  that  the  request  for  the  center  was  increased 
to  a  total  of  $2  million  in  fiscal  year  1995.  Has  this  center  been  es- 
tablished yet? 

Dr.  Clutter.  No,  it  hasn't.  We  are  about  to  release  the  program 
announcement  inviting  proposals  for  this  particular  center.  And  as 
you  recall  last  year,  I  told  you  that  this  is  not  necessarily  a  center 
with  walls.  This  can  be  a  center  without  walls,  that  is,  a  group  of 
institutions  interacting  via  their  own  network.  But  we  have  not  re- 
ceived the  proposals  yet.  We  are  about  to  go  out  with  the  request. 

The  reason  for  the  large  increase  is  because  we  intend  to  start — 
as  Dr.  Williams  said,  we  will  have  planning  in  1994  and  the  level 
of  funding  for  the  center  is  expected  to  be  about  the  $2  million  level 
by  fiscal  year  1995. 

HPCC  blue  RIBBON  REPORT 

Mr.  Stokes.  Turning  to  the  computer  and  information  science 
and  engineering  activity,  I  note  that  the  agency  is  requesting 
$273,500,000  in  fiscal  year  1995,  an  increase  of  almost  14  percent. 
Within  the  subactivity  is  high  performance  computing  and  commu- 
nications, which  is  distributed  across  the  various  components.  Last 
year  the  Foundation  received  a  report  from  a  blue  ribbon  panel  on 
high  performance  computing.  I  understand  that  the  report  rec- 
ommended NSF  should  make  some  directional  changes.  Can  you 
comment  on  this  report? 

Dr.  Lane.  Mr.  Chairman,  that  report — I  was  actually  on  that 
committee  before  I  had  to  resign  to  serve  the  public  in  other  ways, 
and  so  I  didn't  write  any  of  the  report.  I  would  want  to  be  quick 
to  point  out,  but  it  was  an  outstanding  panel,  present  company  ex- 
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cepted,  and  they  worked  very  hard  over  some  period  of  time  to  de- 
liver a  thoughtful  report.  The  Board  received  that  report,  has  asked 
the  NSF  staff  to  provide  guidance  and  an  implementation  plan  and 
a  set  of  recommendations,  and  that  report  is  in  draft  form  right 
now,  I  believe. 

Let  me  ask  Dr.  Ciment  if  he  would  add. 

Dr.  Ciment.  We  formed  an  internal  working  group  under  the 
cochairmanship  of  two  individuals,  Peter  Azberger  and  Bob  Voigt, 
from  the  BIO  and  CISE  directorates,  respectively.  They  are  work- 
ing with  an  NSF-wide  group  of  program  directors  and  staff  to  de- 
velop an  implementation  plan.  They  have  a  draft  that  is  about  to 
be  circulated  to  the  assistant  directors. 

As  you  know,  the  Branscomb  Blue  Ribbon  Panel  report  did  call 
for  maintaining  the  supercomputer  centers,  doubling  or  increasing 
the  instrumentation  program,  and  primarily  looking  for  the  balance 
between  the  various  types  of  environments,  from  the  workstation 
environment  indeed  up  to  the  Apex  or  what  they  call  the  teraflops 
environment. 

Clearly,  they  were  working  in  an  environment  that  didn't  have 
to  look  at  the  budget  directly.  Our  staff  is  looking  at  the  budget, 
what  has  been  realized,  what  is  expected,  and  are  developing  ap- 
propriate recommendations  that  will  go  to  the  director. 

Dr.  Lane.  We  plan  to  discuss  this  with  the  Board  at  its  May 
meeting,  Mr.  Chairman. 

INFORMATION  INFRASTRUCTURE  TECHNOLOGY  AND  APPLICATIONS 

Mr.  Stokes.  Under  the  subactivity  we  were  asking  you  about  be- 
fore, NSF  is  proposing  a  new  initiative,  the  Information  Infrastruc- 
ture Technology  and  Applications.  Can  you  explain  this  initiative 
for  us? 

Dr.  Lane.  Well,  Mr.  Chairman,  this  is  an  important  part  of  high 
performance  computing  and  communication.  It  is  a  part  that  di- 
rectly addresses  the  needs  to  develop  the  larger  national  informa- 
tion infrastructure  that  will  apply  to  education,  health  care  and 
civil  infrastructure  in  many  important  areas  of  application.  And  I 
would  like  Dr.  Ciment  to  put  the  detail  on  that. 

Dr.  Ciment.  Be  happy  to.  Thank  you. 

Mr.  Stokes.  Sure. 

Dr.  Ciment.  The  IITA  refers  to  the  research  and  development 
part  of  the  high  performance  computing  that  supports  the  national 
information  infrastructure  initiative  that  the  White  House  an- 
nounced last  year.  That  initiative  refers  to  producing  tools,  services 
and  products  to  support  the  information-intensive  requirements  of 
the  broad  enterprises  of  our  Nation. 

As  recognized  in  that  initiative,  the  high  performance  computing 
program  is  the  bedrock  for  enabling  technologies  for  that  informa- 
tion infrastructure.  And  so  the  IITA,  which  is  going  to  develop  the 
services,  the  tools,  the  support  environments  and  the  interfaces,  is 
the  research  part  of  the  NIL  Also  included  in  IITA  are  a  very  im- 
portant category  of  applications  called  the  national  challenges. 

These  are  information-intensive  applications  that  have  important 
societal  impact.  For  example,  in  manufacturing,  digital  libraries, 
health  care  and  government  information  services,  and  a  variety  of 
other  activities. 
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NSFNET 


Mr.  Stokes.  All  right.  One  of  the  facilities  under  this  activity  is 
the  NSFNet,  the  information  backbone  for  the  entire  U.S.  scientific 
community.  On  page  98  of  the  justification,  transition  to  the  very 
high  speed  backbone  network  services  will  be  completed  in  fiscal 
year  1995.  It  also  states  that  the  1995  request  for  NSFNet  is 
$46,160,000. 

Does  this  include  the  entire  cost  of  NSFNet  or  are  there  other 
expenses  for  this  network  included  elsewhere  in  NSF's  budget? 

Dr.  Lane.  Dr.  Ciment. 

Dr.  Ciment.  The  NSFNet  request  of  $46.6  million  in  1995  in- 
cludes support  for  the  transition  to  the  new  backbone  system,  as 
you  indicated,  and  it  also  refers  to  the  maintenance  of  the  old  back- 
bone system  that  has  to  be  maintained  while  we  are  in  this  transi- 
tion period,  and  also  refers  to  support  for  connections  in  a  variety 
of  other  programs  supporting  institutions,  educational  and  other 
research  institutions'  connections. 

Mr.  Stokes.  How  does  this  activity  relate  to  the  Administration's 
Information  Superhighway  Program? 

Dr.  Ciment.  That  is  a  good  question.  The  NSFNet,  of  course,  is 
just  one  of  several  agency  networks  that  interrelate.  But  we  sort 
of  feel,  of  course,  proud  about  the  accomplishments  of  this  network, 
because  the  NSFNet  has  become  the  backbone,  the  preferred  back- 
bone for  the  research  and  education  environment. 

With  our  transition  to  the  very  high  speed  backbone  network 
service  that  we  have  just  been  authorized  by  the  Science  Board,  we 
are  moving  into  a  realm  of  applications  that  are  really  at  the  lead- 
ing edge  of  information  intensive  applications.  And  so  we  think 
that  this  will  be  the  area  where  interesting  new  experimental  ac- 
tivities will  take  place,  and  will  support  the  wide  interests — across 
all  the  directorates  of  NSF,  and  indeed  multi-agency  interests  in 
this  area. 

Mr.  Stokes.  Can  you  in  some  way  relate  this  to  how  it  is  going 
to  affect  the  average  American's  life? 

Dr.  Ciment.  Well,  that  is  a  good  question.  We  must  bear  in  mind 
that  this  is  a  research  and  educational,  quasi-experimental  net- 
work system  that  we  are  providing.  In  fact,  the  former  one  that  we 
are  phasing  out  through  the  period  of  April,  1995,  has  become  al- 
most a  commodity  level  network  for  the  research  and  education 
community.  That  is  why  we  are  leaving  it. 

We  think  that,  of  course,  by  prototyping  all  sorts  of  applications 
in  digital  libraries  and  health  care  delivery  systems  and  manufac- 
turing, all  these  variety  of  application  areas,  we  will  have  profound 
impact  on  a  variety  of  areas.  I  think  that  the  companies  that  want 
to — that  write  proposals  in  this  area,  that  work  with  the  academic 
people  in  this  area,  the  various  players  all  are  looking  to  prototype 
new  activities  in  this  environment.  So  I  think  we  will  have  pro- 
found impact  in  the  long  run. 

Mr.  Stokes.  When  you  state  that,  is  this  your  view? 

Dr.  Ciment.  That  is  absolutely,  of  course.  But  I  think  that  is  the 
view  of  the  people  who  have  put  their  resources  forward  in  terms 
of  trying  to  work  in  this  area.  And,  in  fact,  as  I  said  earlier,  about 
the  digital  libraries  proposal,  we  had  a  vigorous  response  to  that. 
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CIVIL  INFRASTRUCTURE 


Mr.  Stokes.  Thank  you.  Turning  to  engineering  activities.  The 
Foundation  is  requesting  $320,410,000  for  fiscal  year  1995,  an  in- 
crease of  about  8.6  percent,  one  of  the  Foundation's  strategic  initia- 
tives is  in  the  area  of  civil  infrastructure  systems  within  this  activ- 
ity. 

According  to  page  nine  of  the  justification  a  total  of  $54  million 
is  being  devoted  to  this  activity  in  fiscal  year  1995.  What  is  NSF's 
role  in  comparison  to  other  Federal  agencies  in  the  civil  infrastruc- 
ture systems  initiative? 

Dr.  Lane.  Dr.  Bordogna. 

Dr.  Bordogna.  As  with  most  of  where  NSF's  talent  lies,  we  are 
looking  very  much  at  the  discovery  end  of  things.  The  main  idea 
is  that  as  we  get  to  renewing  the  infrastructure  over  a  period  of 
time,  we  must  do  it  intelligently.  We  have  a  variety  of  thrusts  that 
we  focus  on  across  the  entire  Foundation.  And  as  I  list  them,  you 
will  see  we  need  the  entire  set  of  disciplines  to  invest  in  civilian 
infrastructure  properly. 

One  thrust  is  what  we  have  named  deterioration  science.  We 
don't  really  understand  very  well  why  things  deteriorate,  especially 
when  they  are  being  used  dynamically  every  day,  like  a  bridge. 
When  we  build  a  bridge,  we  know  how  it  is  going  to  react  when 
it  is  new  because  we  designed  it  in  a  certain  way.  But  as  the  trucks 
roll  over  every  day,  the  weather  hits  it,  wind  blows,  over  time  we 
really  can't  predict  well  when  that  bridge  will  need  to  be  replaced 
or  retrofitted  or  repaired.  So  it  is  deterioration  science,  the  chem- 
istry of  it,  the  physics  of  it,  in  which  basic  research  will  be  done 
to  understand  the  deterioration  process. 

The  next  thrust  is  assessment  technologies.  Over  the  last  40 
years  the  United  States  has  developed  a  number  of  ways  to  assess 
both  physically  and  mathematically  the  condition  of  things.  How  do 
we  assess  the  condition  of  a  bridge?  We  may  do  it  by  scanning  it 
with  some  kind  of  radiation  now,  sort  of  like  a  bridge  "radar."  And 
so  on,  there  are  many  examples  of  this.  We  want  to  apply  these 
new  technologies  so  we  can  get  a  better  handle  on  assessing  the 
condition  of  a  structure  at  any  moment  in  time. 

The  third  is  what  we  call  renewal  engineering.  This  has  a  lot  to 
do  philosophically  somewhat  with  the  engineering  that  has  been 
done  in  the  last  40  years.  Most  of  it  has  been  throwaway.  For  ex- 
ample, you  throw  a  circuit  board  away  and  the  repairman  puts  a 
new  circuit  board  in.  Well,  you  can't  throw  away  $17  trillion  of 
built  infrastructure.  You  have  to  renew  it  and  the  idea  is  to  renew 
it  intelligently. 

For  example,  for  earthquakes,  let's  bring  all  the  knowledge  to 
bear  on  what  we  know  about  earthquakes  to  structures,  so  when 
we  renew  them — a  typical  word  on  a  bridge  in  California  is  retro- 
fit— we  do  so  in  a  rational  way. 

The  fourth  is  something  that  most  people  don't  think  about 
much,  but  it  is  probably  paramount,  and  that  is  called  institutional 
effectiveness  and  productivity.  In  the  civil  infrastructure,  when  you 
are  going  to  do  a  big  project,  it  is  a  regional  matter,  has  to  do  with 
bond  issues,  it  is  complicated,  it  is  legal,  it  has  environmental  as- 
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pects  to  it,  so  you  can't  begin  to  move  to  renew  the  infrastructure 
unless  you  take  care  of  its  institutional  aspects. 

As  with  most  things  we  do,  not  with  all,  a  partnership  is  re- 
quired here,  so  we  will  work  with  the  Corps  of  Engineers,  for  exam- 
ple, which  has  extensive  responsibility  in  infrastructure  activities. 
We  are  working  very  closely  with  the  construction  people  over  at 
NIST,  for  two  reasons.  First,  infrastructure  deals  with  construction 
and,  second,  NIST  has  a  focus  on  the  deployment  of  knowledge.  So 
coupled  together,  we  can  discover  knowledge  and  get  it  deployed 
into  the  marketplace. 

Even  with  the  Technology  Reinvestment  Project,  you  would  be 
surprised  that  there  are  several  tens  of  millions  of  dollars  there  re- 
lated to  infrastructure.  A  famous  one  is  the  prospective  composite 
bridge  out  in  San  Diego.  How  do  we  make  a  nonmetallic  bridge? 
If  you  look  at  that  proposal,  in  addition  to  having  industry  and  aca- 
demia  and  the  political  region  involved,  a  big  part  of  the  project  is 
dual  use — if  we  can  learn  how  to  make  lightweight  nonmetallic 
bridges,  we  can  learn  how  to  make  portable  bridges  that  ford  rivers 
when  the  former  bridge  has  been  destroyed.  In  any  case,  that  is  a 
sample  of  the  intellectual  part  of  it  and  what  NSF's  role  is  at  the 
discovery  end  and  then  working  with  other  agencies  to  get  this 
knowledge  out  in  the  marketplace. 

UTILITY  OF  INFRASTRUCTURE  RESEARCH 

Mr.  Stokes.  I  suppose,  just  logically  following  up  what  you  are 
saying,  that  notwithstanding  the  type  of  research  that  is  conducted, 
you  have  no  way  of  ensuring  that  this  research  would  be  utilized 
in  retrofitting  and  so  forth? 

Dr.  BORDOGNA.  Well,  I  think  ensure  is  a  tough  word,  but  I  can 
give  examples  where  retrofitting,  which  for  example  prevented 
bridges  in  California  from  falling  down,  derived  directly  from  NSF 
research.  Thus  this  new  knowledge  was  deployed  into  the  market- 
place. And  that  is  a  fact.  So  it  is  already  going  on. 

The  Civil  Infrastructure  System  Program  actually  is  a  collection, 
an  integration  of  a  number  of  things  going  on  for  years.  Can  we 
now  pull  them  together  and  renew  the  Nation's  infrastructure  in- 
telligently with  our  partners?  So  the  retrofitting  is  an  example;  it 
is  one  example. 

The  use  hospital  that  didn't  fall  down  was  a  newer  kind  of  a 
building.  That  hospital  was  built  on  sort  of  a  floating  isolation  sys- 
tem. And  it  was  partly — we  didn't  know  if  it  was  going  to  fall  down, 
but  it  didn't,  so  we  are  back  in  there.  We  know  it  didn't,  so  that 
research  has  been  deployed.  Knowledge  comes  back  and  we  work 
with  our  partners. 

Now,  the  ensure  part,  which  is,  again,  institutional  effectiveness 
and  productivity,  you  can't  renew  infrastructure  or  even  build  it 
without  the  codes  being  followed.  And  the  codes  are  very  far  behind 
the  new  knowledge.  And  so  it  is  a  very  hard  political,  local,  re- 
gional community  effort  to  change  those  codes.  This  has  a  lot  to  do 
with  jobs  being  changed  and  so  on.  But  this  is  being  done.  Codes 
have  been  changed  over  the  last  10  years. 

NIST  is  most  responsible  for  codes,  so  the  partnership  has  actu- 
ally led  to  code  changes.  That  is  probably  the  toughest  job  of  all. 
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VIOLENCE  RESEARCH 

Mr.  Stokes.  In  the  committee's  letter  responding  to  NSF's  1994 
operating  plan,  we  requested  the  Agency  consider  the  feasibility  of 
establishing  a  science  and  technology  center  focused  on  violence  re- 
search. 

Dr.  Marrett.  Yes,  we  promised  a  report  by  the  beginning  of 
May,  but  I  can  tell  you  there  has  been  substantial  activity  since  the 
time  we  received  the  letter.  In  fact,  tomorrow  there  will  be  an 
interagency  gathering  that  NSF  is  sponsoring. 

One  of  the  issues,  as  my  colleague  just  mentioned,  are  attempts 
to  work  with  other  agencies.  On  this  front  those  coming  tomorrow 
will  be  from  the  National  Institute  of  Justice,  Centers  for  Disease 
Control,  National  Institute  of  Mental  Health,  and  a  few  other  parts 
of  the  National  Institutes  of  Health.  This  is  for  a  discussion  of  what 
the  needs  are  and  for  us  to  outline  for  them  the  kinds  of  needs  that 
we  see  for  large-scale  longitudinal  research.  So  we  will  use  that  as 
one  of  our  strategies  for  defining  more  sharply  what  that  research 
can  help  yield. 

Mr.  Stokes.  The  issue  of  course,  is  the  extensive  violence  now 
occurring  in  American  society.  In  particular,  the  concentration  on 
black-on-black  crime  that  is  occurring  in  communities  throughout 
America,  as  well  as  other  forms  of  violence  not  only  in  the  inner 
city,  but  now  spread  to  suburban  areas.  Is  this  what  we  are  talking 
about? 

Dr.  Marrett.  That  is  exactly  right.  One  of  the  tasks,  as  we  see 
it,  will  be  to  try  to  reveal  if  there  are  differences.  That  term  "vio- 
lence" covers  a  large  group. 

One  of  the  responsibilities  for  an  agency  such  as  we  would  rep- 
resent is  to  understand  conceptually  where  are  the  commonalities, 
where  are  the  differences,  because  that  is  the  only  way  in  which 
you  can  have  any  effective  programs  and  policies.  So  for  the  mo- 
ment, we  have  got  the  broadest  spectrum  possible  with  the  idea  of 
refining  for  them,  and  that  is  the  kind  of  activity  that  both  concep- 
tual and  research  development  will  enhance. 

violence  center  feasibility  study 

Mr.  Stokes.  Now,  you  were  going  to  do  some  type  of  feasibility 
study,  too,  weren't  you? 

Dr.  Marrett.  Yes.  We  already  have.  That  is  what  will  be  coming 
in. 

Mr.  Stokes.  You  have  it,  okay. 

Dr.  Marrett.  We  are  doing  the  study  right  now  on  the  feasibility 
of  establishing  a  particular  center.  We  are  evaluating  the  need.  We 
are  asking  what  is  the  appropriate  mode  and  level  of  support  for 
such  research,  and  who  would  be  the  appropriate  actors  to  be  in- 
volved. 

And  one  final  comment  on  that.  The  discussion  just  now  on  civil 
infrastructure  is  related,  because  there  is  one  way  of  interpreting 
it  as  in  terms  of  public  infrastructure;  there  is  another  in  terms  of 
talking  about  building  communities  to  enhance  civility.  And  in  that 
sense,  there  is  a  linkage  across  the  several  things  that  we  are 
doing. 

Mr.  Stokes.  Very  good. 
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Now,  you  are  going  to  develop  some  type  of  report  by  May  1; 
right? 

Dr.  Marrett.  That  is  right. 

Mr.  Stokes.  So  are  you  still  on  track? 

Dr.  Marrett.  We  are  very  much  on  track,  yes,  there  is  no  prob- 
lem with  that. 

ANTARCTIC  ENVIRONMENTAL  ISSUES 

Mr.  Stokes.  That  is  good  to  hear. 

Thank  you. 

Let's  look  at  the  polar  programs  within  NSF.  For  fiscal  year 
1995,  the  Foundation  is  requesting  a  total  of  $225,430,000.  This  is 
an  increase  of  $4,730,000  or  about  2.1  percent.  There  are  several 
environmental  issues  regarding  the  Antarctic. 

Can  you  give  us,  Dr.  Lane,  an  update  of  NSF's  clean-up  activi- 
ties? 

Dr.  Lane.  Mr.  Chairman,  I  would  like  to  turn  to  Dr.  Neal  Sulli- 
van who  is  the  Director  of  our  Office  of  Polar  Programs. 

Mr.  Stokes.  Okay. 

Dr.  Sullivan. 

Dr.  Sullivan.  Good  afternoon,  Mr.  Chairman. 

Well,  after  a  five-year  and  $85  million  initiative,  we  are  about  to 
bring  that  initiative  and  the  resources  that  have  been  brought  to 
bear  in  addressing  safety,  environment  and  health  improvements, 
to  an  end  this  year,  in  particular. 

We  will  be  continuing  to  fund  that  out  of  other  resources.  But  at 
this  time,  we  have  conducted  major  cleanups  at  McMurdo  Station, 
retrograding  more  than  20,000  tons  of  waste  material  from  the  sta- 
tion that  dates  back  to  the  very  early  dates  of  the  program. 

We  have  also  cleaned  up  some  of  the  former  stations  at  Hallet 
Bay,  which  is  north  of  McMurdo,  and  East  Base,  and  also  old 
Palmer  Station  on  the  Antarctic  peninsula.  As  a  part  of  our  envi- 
ronmental improvement,  we  have  also  stopped  any  open  burning. 

We  have  cleaned  up  a  number  of  the  areas  that  had  been  used 
as  landfill  in  the  Fortress  Rocks  area,  and  we  have  retrograded 
that  material  to  landfills,  primarily  in  the  United  States,  with  the 
agreement  of  the  States  of  California,  and  Washington,  most  re- 
cently. We  have  also  ceased  the  activities  and  use  of  an  incinerator 
in  the  Antarctic.  As  a  result  of  an  examination  of  the  materials  re- 
leased and  finding  that  it  did  not  meet  Environmental  Protection 
Agency  standards,  the  National  Science  Foundation  made  the  deci- 
sion to  close  that  facility  and  to  retrograde  the  materials  that  had 
been  incinerated  in  Antarctica,  rather  than  to  continue  to  burn 
them. 

We  hope  with  the  advent  of  new  technology  which  you  have 
heard  a  great  deal  about  from  some  of  the  earlier  assistant  director 
giving  testimony  here,  that  in  the  future  we  may  find  incinerators 
that  release  nothing  but  carbon  dioxide  and  water,  and  so  we 
would  like  to  hold  open  the  possibilities  that  something  resulting 
from  that  new  technology  might  help  us  in  a  more  cost-effective 
way  of  addressing  waste  material. 

We  have  also  developed  a  very  considerable  oil  spill  prevention 
program  and  control  program  that  involves  adding  a  lot  of  new  pip- 
ing, pipes  that  self-close  when  they  are  broken.   We  have  built 
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berms  or  catchment  basins  around  the  oil  tanks  in  the  McMurdo 
area,  around  our  fuel  tanks  that  supply  the  aircraft  and  supply  the 
fuel  for  housing  scientists  and  support  staff. 

So  our  program  has  been  fairly  comprehensive  in  addressing  the 
environmental  issues  that  were  brought  to  our  attention,  I  would 
say,  during  the  1980s.  And  I  would  emphasize  that  activities  are 
still  not  complete  even  though  that  initiative  funding  is  exhausted 
right  now.  We  still  have  issues  to  deal  with  and  will  continue  to 
do  so  at  the  level  of  about  $8.5  million  in  FY95  to  address  those 
continuing  problems  that  we  have  seen.  Not  new  problems,  but 
problems  that  have  existed  for  some  time. 

Mr.  Stokes.  Are  there  any  funds  requested  in  your  request  for 
fiscal  year  1995  for  these  activities? 

Dr.  Sullivan.  They  are.  We  do  have  the  $8.5  million  request 
that  is  now  a  part  of  the  operations  and  science  support  section. 
So  they  are  not  set  aside  as  they  were  in  the  initiative,  but  they 
are  there,  nevertheless. 

ARCTIC  RESEARCH  VESSEL 

Mr.  Stokes.  In  the  fiscal  year  1994  appropriations  bill,  the  com- 
mittee included  language  prohibiting  expenditure  of  funds  on  an 
arctic  research  vessel  unless  it  was  built  in  a  U.S.  shipyard.  Is  that 
provision  being  complied  with? 

Dr.  Lane.  Maybe  Dr.  Corell  would  perhaps  get  you  up  to  date  on 
that. 

Dr.  Corell.  I  am  pleased  to  do  so. 

As  you  know,  the  Senate  asked  GAO  to  evaluate  the  modes  by 
which  the  NSF  might  acquire  this  vessel.  That  GAO  report  has  not 
been  completed.  We  have  talked  with  them  recently,  and  they  are 
at  the  very  beginning  of  that  study.  They  have  just  started  their 
investigation.  iTieir  job  is  to  determine  whether  it  is  in  the  best  in- 
terests of  the  United  States  to  lease,  lease  purchase,  or  outright 
purchase  such  a  vessel. 

The  preliminary  design  studies  last  year  including  wave  tank 
studies  and  things  of  that  nature,  is  in  a  hold  mode. 

Mr.  Stokes.  I  see. 

aircraft  acquisition 

How  many  LC— 130  airplanes  are  currently  in  the  pipeline  for  ac- 
quisition for  the  Antarctic  program? 

Dr.  Lane.  Dr.  Sullivan. 

Dr.  Sullivan.  Yes,  Mr.  Chairman,  right  now  since  the  1990  re- 
port on  the  future  requirements  for  aircraft  to  support  the  Ant- 
arctic program,  we  have  had  three  aircraft  in  the  pipeline.  Two  of 
those  aircraft  were  funded  in  the  1992  appropriation  of  about  $97 
million,  and  they  are  anticipated  for  delivery  to  the  Air  National 
Guard  of  New  York,  the  109th  Air  Guard,  during  next  fiscal  year. 

A  third  aircraft,  which  was  funded  in  1993,  is  slated  for  delivery 
in  1996.  So  those  three  aircraft  are  in  line  and  as  a  result  of  Sen- 
ator B3rrd's  request,  we  are  currently  reevaluating  and  continuing 
to  evaluate  our  aircraft  needs  through  the  end  of  this  century.  But 
right  at  this  time,  we  are  up  to  date,  and  actually  if  the  deliveries 
take  place  as  they  are  anticipated  in  1996,  we  will  be  about  a  year 
ahead  of  the  prescribed  delivery  for  these  aircraft. 
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DOD  SUPPORT  FOR  THE  ANTARCTIC  PROGRAM 

Mr.  Stokes.  What  is  the  current  status  of  the  discussions  with 
the  Defense  Department  relative  to  supporting  the  Antarctic  pro- 
gram? 

Dr.  Sullivan.  Well,  as  you  know,  Mr.  Chairman,  the  Antarctic 
program  has  derived  a  great  deal  of  support  from  the  Department 
of  Defense,  virtually  from  its  inception.  Aiid  very  recently  the  Navy 
portion  of  that  support  in  DOD  has  reevaluated  its  role  and  its  po- 
sition, I  believe,  will  be  considered  by  the  new  Assistant  Secretary 
for  Installations  and  Environment  once  that  individual  is  con- 
firmed. 

But  in  the  meantime,  the  Navy  has  developed  a  proposal,  a  pro- 
posed withdrawal  plan  that  would  take  place  over  approximately  a 
five-year  period.  And  the  NSF  staff  and  Navy  staff  who  are  de- 
tailed to  the  National  Science  Foundation  in  the  Office  of  Polar 
Programs  have  been  working  on  the  report,  have  been  liaising  with 
the  Navy,  and  anticipate  a  draft  report  to  the  Navy  by  April  1st, 
so  that  we  can  continue  those  discussions  and  deliver  as  requested 
by  May  1st  a  final  report. 

CRITICAL  TECHNOLOGIES  INSTITUTE 

Mr.  Stokes.  Let's  now  turn  to  the  Critical  Technologies  Institute. 

NSF  is  requesting  a  total  of  $2  million  for  this  program,  an  in- 
crease of  $500,000  above  the  1994  level.  Is  my  understanding  cor- 
rect that  this  $2  million  NSF  request  is  a  pass-through  to  the  Insti- 
tute to  support  the  Office  of  Science  and  Technology  Policy? 

Dr.  Lane.  That  is  right,  Mr.  Chairman. 

Dr.  Bernthal  could  comment  further  on  the  Institute. 

Mr.  Stokes.  Okay. 

Dr.  Bernthal. 

Dr.  Bernthal.  Well,  the  answer  is  yes.  As  our  Director  has  indi- 
cated, it  is  a  direct  pass-through  to  support  OSTP's  activities,  some 
of  those  congressionally  mandated. 

Mr.  Stokes.  What  types  of  activities  are  funded  through  this 
component? 

Dr.  Bernthal.  There  are  a  variety  of  activities.  One  with  which 
I  am  particularly  familiar  is  the  biannual  production  required  by 
the  Congress  of  a  report  on  critical  technologies  by  a  panel  that  is 
appointed  by  the  Director  of  the  Office  of  Science  and  Technology 
Policy.  I  chaired  that  panel  which  rendered  the  most  recent  report 
just  over  a  year  ago. 

There  are  certain  other  reporting  requirements,  including  a  re- 
cent machine  tool  study  that  I  understand  is  being  worked  on.  One 
of  the  most  important  recent  undertakings,  this  is  not  a  congres- 
sional mandate,  has  been  to  take  a  very  thorough,  comprehensive 
look  across  all  the  agencies  to  try  and  do  a  taxonomy  of  all  Federal 
investments  in  research  and  development. 

I  understand  that  report,  I  believe,  is  about  to  be  rendered  to  the 
Office  of  Science  and  Technology  Policy  by  the  Critical  Technologies 
Institute. 

So  basically  a  number  of  activities  that  touch  on  matters  of  inter- 
est to  the  Congress  and  to  the  Administration  involving  critical 
technologies  or  the  broad  programs  in  research  and  development 
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are  undertaken  at  the  request  of  OSTP.  The  National  Science 
Foundation  is  not  directly  involved  in  issuing  those  requests,  how- 
ever, to  CTI. 

Mr.  Stokes.  Tell  us  why  this  activity  is  requested  in  the  NSF 
budget  rather  than  the  OSTP  budget? 

Dr.  Bernthal.  Well,  there  is  some  history  in  that,  Mr.  Chair- 
man. As  I  recall,  the  Administration  requested  that  the  funding  for 
CTI  be  set  up  that  way.  The  initial  authorization  was  contained  in 
the  National  Defense  Authorization  Act  in  fiscal  year  1992. 

It  directed  DOD  to  make  those  funds  available  for  the  National 
Science  Foundation  to  fund  Critical  Technologies  Institute.  How- 
ever, the  Director  of  OSTP  chairs  an  operating  committee  composed 
of  members  of  the  heads  of  a  number  of  the  leading  interested 
agency.  Commerce,  NASA,  NSF,  Energy,  and  so  on.  That  is  simply 
the  way  it  was  set  up. 

The  decision  was  not  to  put  that  funding  directly  in  the  OSTP 
budget,  but  rather  because  of  our  management,  oversight  capabili- 
ties, to  have  the  money  pass  through  the  National  Science  Founda- 
tion. And  so  far  that  has  worked  quite  well. 

By  the  way,  the  NSF  is  also  the  contracting  procurement  officer 
and  the  Rand  Corporation  was  selected  as  the  contractor. 

MAJOR  RESEARCH  EQUIPMENT 

Mr.  Stokes.  Thank  you. 

Let's  turn  to  major  research  equipment.  This  year,  the  NSF  has 
restructured  several  of  its  accounts.  The  agency  is  proposing  a  new 
account,  major  research  equipment,  and  fiscal  years  1993  and  1994 
activities  now  included  in  this  account  were  funded  through  the  re- 
search and  related  activities  account.  For  fiscal  year  1995,  the  re- 
quest for  MRE  is  $70  million,  an  increase  of  $18  million  above  the 
1994  level,  or  almost  about  35  percent. 

Over  the  past  several  years,  NSF  has  requested  and  the  commit- 
tee has  provided  funding  for  a  number  of  major  research  facilities. 

Dr.  Lane,  do  you  believe  the  Agency  has  now  achieved  a  balance 
in  its  requests  between  the  funding  of  larger-type  facilities  and  the 
smaller  science  activities? 

Dr.  Lane.  Well,  Mr.  Chairman,  I  don't  think  I  can  answer  with 
confidence  just  what  that  balance  ought  to  be.  It  is  a  balance  that 
is  struck  on  an  ongoing  basis  in  our  effort  to  be  sure  that  we  make 
available  the  facilities  that  are  necessary  to  get  the  research  done. 
So  our  responsibility  is  to  see  to  progress  in  science  and  mathe- 
matics engineering  in  the  country. 

Some  kinds  of  research  require  major  facilities,  they  are  just 
more  expensive  than  others,  and  it  is  one  of  our  responsibilities  to 
provide  access  to  the  instrumentation  that  is  required.  Sometimes 
that  means  using  facilities  constructed  by  other  agencies  and  some- 
times we  are  constructing  them  ourselves.  So  it  is  an  important 
policy  issue  as  to  just  what  the  balance  should  be,  and  certainly 
something  that  we  discuss  with  the  Board  on  occasion  and  will  be 
continuing  to  do  so  as  a  part  of  this  planning  process. 

Mr.  Stokes.  Do  you  expect  to  request  funding  for  the  start-up  of 
any  new  facilities  in  the  next  year  or  two? 

Dr.  Lane.  The  two  facilities  that  are  in  this  new  account  right 
now  are  the  LIGO,  the  Laser  Interferometer  Gravitational  Wave 
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Observatory,  and  the  Gemini  Telescope  project.  And  those  will  be 
under  construction  for  a  number  of  years  yet. 

There  are  other  projects  under  construction  that  don't  appear  in 
this  account,  smaller  projects,  and  obviously  when  the  construction 
is  finished  they  will  go  into  operations.  So  I  am  not  aware  of  any- 
thing new  that  has  not  been  mentioned  in  the  budget  submission, 
but  we,  of  course,  as  we  are  preparing  the  1996  budget  and  as  we 
are  talking  about  future  planning,  will  be  looking  to  see  what  other 
kinds  of  instruments  might  be  necessary. 

MRE  SCHEDULES 

Mr.  Stokes.  Dr.  Lane,  in  the  justification  a  time  schedule  with 
milestones  is  set  out  for  the  construction  of  various  large-scale 
projects  now  funded  out  of  this  account.  For  two  of  the  relatively 
new  construction  projects,  the  LIGO  and  the  Gemini  eight-meter 
telescopes,  the  justification  states  that  the  attainment  of  these 
milestones  is  dependent  on  several  factors,  including  appropriate 
funding  schedule  and  progress  and  technology  development. 

Can  you  explain  what  progress  and  technology  development 
means? 

Dr.  Lane.  Well,  I  would  like  to  ask  Dr.  Harris,  who  is  the  Assist- 
ant Director  in  MPS,  which  directed  both  these  projects. 

Mr.  Stokes.  Sure. 

Dr.  Lane.  But  let  me  just  add  a  comment;  that  I  did  visit  the 
LIGO  facility  recently,  to  see  what  kind  of  technological  progress 
was  being  made  with  my  own  eyes,  because  the  reports,  in  fact, 
have  been  very,  very  good.  That  is  a  project  that  has  really  done 
extraordinarily  well  in  moving  forward  on  those  quite  substantial 
challenges.  And  I  was  very  impressed  in  that  visit. 

But  I  would  like  Dr.  Harris  to  comment  in  detail. 

Mr.  Stokes.  Sure,  Dr.  Harris. 

Dr.  Harris.  My  pleasure,  sir. 

The  Gemini  project,  the  telescope  project,  seems  to  be  moving 
along  quite  nicely.  The  telescope  will  be  built  in  Hawaii  and  they 
expect  to  see  first  light  on  schedule  in  1998. 

The  second  telescope  will  be  built  in  Chile  and  they  expect  to  see 
first  light  there  in  the  year  2000.  I  don't  expect  there  at  this  time 
to  be  any  surprises. 

They  are  using  a  new  type  of  mirror,  but  other  countries  are 
using  that  mirror  as  well  and  it  has  passed  all  technological  tests 
so  far. 

The  LIGO  project  that  Dr.  Lane  was  just  referring  to,  is  probably 
one  of  the  most  challenging  projects  we  have  ever  undertaken.  It 
is  a  new  kind  of  project,  you  are  pushing  the  limits  of  technology, 
lasers,  optics,  and  seismic  isolation.  But  the  progress  to  date  has 
been  what  everyone  expects.  It  is  a  coupled  R&D  project  with  a 
construction  project  going  on,  and  it  is  a  major  technological  chal- 
lenge for  everyone,  but  I  think  it  is  a  challenge  that  both  the  Cal 
Tech  and  MIT  scientists  are  well-prepared  to  take. 

If  there  are  surprises,  we  will  surely  keep  you  informed  of  any- 
thing that  comes  along.  The  reviews  so  far  have  suggested  no  show 
stoppers — that  the  goals  can  be  achieved — but  it  is  a  challenge. 

Mr.  Stokes.  Is  the  technology  still  in  the  development  stage? 
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Dr.  Harris.  Some  of  the  ultimate  lasers,  optical  systems  and  iso- 
lation mechanisms  will  be  in  the  development  stage  for  advanced 
detectors  even  when  you  finish  the  construction  of  the  LIGO 
Project.  But  the  basic  ability  to  start  the  project  and  to  construct 
the  LIGO  facilities  at  Hanford,  Washington,  is  in  good  state  right 
now  being  prototyped  on  a  40-meter  scaled  model.  It  is  the  continu- 
ing improvement  for  the  ultimate  in  detection  that  is  the  trick. 

FUNDING  EFFECTS  ON  MRE  SCHEDULES 

Mr.  Stokes.  Does  the  statement  that  we  have  asked  you  about 
mean  that,  should  we  not  provide  the  funding  requested,  the  costs 
would  escalate  and  the  final  development  be  delayed? 

Dr.  Harris.  Any  time  you  stretch  out  a  project,  you  run  up  the 
cost,  as  you  well  know.  Our  purpose  is  to  try  to  contain  the  cost 
as  responsibly  as  possible,  and  we  are  following  the  cost  process 
very  carefully.  We  are  having  a  review  of  that  process  again  in 
April  and  we  do  that  annually.  So  far,  tough  outside  committees 
found  the  costs  are  on  budget.  The  only  cost  increases  are  due  to 
stretch  outs  because  of  earlier  delays. 

Mr.  Stokes.  If  Congress  chose  to  fund  these  projects  at  a  level 
higher  than  requested,  would  the  construction  be  completed  soon- 
er? 

Dr.  Harris.  I  think  the  construction  probably  can't  go  a  whole  lot 
faster.  It  is  on  track  now.  You  have  got  environmental  things  to 
finish  in  Louisiana  that  haven't  quite  finished,  and  the  Hanford, 
Washington,  rough  grade  in  is  supposed  to  start  this  spring.  So  I 
think  the  construction  process  will  be  on  target. 

The  project  will  have  a  steady  state  funding  level  of  approxi- 
mately $50  million  a  year  and  that  is  the  jump  that  we  need  to 
take  probably  next  year  to  get  the  construction  to  meet  the  ulti- 
mate cost  requirements. 

COOPERATION  WITH  INTERNATIONAL  PARTNERS 

Mr.  Stokes.  I  want  to  again  note  the  emphasis  on  milestones  in 
this  section  and  ask  how  dependent  are  these  milestones  on  the  co- 
operation of  international  partners,  both  with  LIGO  and  Gemini? 

Dr.  Harris.  They  are  two  very  separate  activities.  As  you  know, 
the  G«mini  Project  is  truly  an  international  partnership  and  in  the 
best  sense  of  the  word.  Everybody  started  together,  and  with  the 
help  of  this  committee  we  have  come  a  long  way  in  that  partner- 
ship. That  partnership  depends  upon  each  of  the  major  partners, 
in  this  case,  the  U.K.,  Canada  and  the  U.S.,  controlling  the  project 
responsibly. 

The  U.S.,  the  NSF  has  executive  agency  responsibility,  and  again 
all  of  the  technology  seems  to  be  going  well.  So  far  they  have  let 
approximately  half,  I  believe  it  is,  of  the  construction  contracts  that 
they  need  to  get  that  project  underway.  And  the  project  Director, 
Sidney  Wolf,  tells  me  everything  is  in  good  shape. 

The  LIGO  Project  is  a  different  kind  of  project  in  the  sense  of 
international  cooperation.  There  are  other  countries  that  are  build- 
ing LIGO  detectors,  if  you  like.  And  there  is  a  cooperation  and  a 
synergy  that  works  between  them,  but  it  is  not  the  same  kind  of 
synergy  as  required  in  the  Gemini  Project. 
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So  I  believe  we  have  more  control,  if  you  like,  of  our  own  destiny 
in  the  LIGO  Project  in  terms  of  defining  the  parsimeters  and  meet- 
ing them.  It  is  much  easier  to  work  within  your  own  boundaries 
than  it  is  to  try  to  stretch  things  with  other  governments.  But.  that 
challenge  has  proved  to  be  a  good  model  for  us,  too. 

LIGO  COMPLETION 

Mr.  Stokes.  Is  LIGO  still  scheduled  for  completion  in  1997? 

Dr.  Harris.  It  may  be  stretched  by  about  six  months  into  1998 
because,  as  I  believe  you  know,  the  committee  was  informed  we 
had  a  delay  in  the  funding  this  year  to  reexamine  the  project  as 
it  went  from  primarily  an  R&D  project  to  a  construction  project, 
and  the  funding  was  delayed  for  approximately  four  months.  We 
have  just  released  the  funds. 

Dr.  Lane.  We  chose  to  delay  the  funding? 

Dr.  Harris.  We  chose  it,  yes,  sir;  yes,  sir.  Make  sure  there  were 
no  surprises  later  on. 

Mr.  Stokes.  All  right. 

Dr.  Harris.  We  will  inform  you  after  the  cost  review  in  April  if 
there  is  a  slight  delay  of  six  months  or  so  on  this  thing. 

LIGO  MANAGEMENT 

Mr.  Stokes.  All  right. 

I  guess  we  had  picked  up  the  fact  that  the  completion  date  had 
changed  from  previous  justifications.  We  are  also  aware  that  the 
LIGrO  Projects  had  some  management  problems,  and  NSF  froze  all 
funds  temporarily  while  these  issues  were  being  addressed. 

Can  you  give  us  a  little  history  on  the  management  problems 
surrounding  LIGO? 

Dr.  Harris.  Well,  the  project  for  the  last  several  years  has  been 
primarily  a  R&D  project,  highly  focused,  primarily  on  the  Cal  Tech 
campus  with  the  cooperation  from  MIT.  As  the  project  matured  and 
it  began  to  develop  the  reality  of  a  construction  project,  the  commu- 
nity of  scientists  wanted  to  be  more  broadly  involved. 

We  had  several  reviews  over  the  past  years,  and  recognized  that 
it  was  time  to  ensure  that  the  partnership  between  MIT  and  Cal 
Tech  was  stronger,  there  was  more  synergy  there.  And  it  took  a  lit- 
tle while  to  work  that  out  and  to  make  the  transition  from  a  highly 
focused  R&D  project  to  one  that  was,  if  you  like,  more  broadly 
based  and  did  the  construction  in  a  different  way,  and  allowed 
some  of  the  best  scientists  from  other  institutions  to  contribute  to 
this  technology  effort  that  we  were  discussing  earlier,  the  laser  de- 
velopment for  advanced  detectors. 

So  we  tried  to  strengthen  this  now  by  bringing  more  people  into 
this.  And  it  followed  two  major  reviews  that  took  place  over  the 
past  year  as  well,  that  suggested  this  transition  was  necessary. 

It  was  initiated  actually  by  the  Presidents  of  Cal  Tech  and  MIT, 
they  reviewed  the  project  and  also  agreed  this  project  would  be 
strengthened  and  recommended  it. 

Mr.  Stokes.  Will  the  changes  made  as  a  result  of  the  manage- 
ment issues  cause  any  delays  in  construction  or  change  in  the  cost 
of  the  project? 

Dr.  Harris.  At  this  time,  sir,  I  don't  expect  any  major  changes 
at  all,  but  I  will  keep  you  informed.  We  do  have  a  cost  review 
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scheduled  for  April,  and  we  are  going  to  review  completely  the  cost 
and  the  construction  schedule.  As  I  mentioned  a  few  moments  ago, 
the  delays  may  cause  a  slight  slippage  of  a  few  months,  but  I  would 
rather  give  you  a  definitive  answer  after  this  review. 

LIGO  OPERATIONAL  COSTS 

Mr.  Stokes.  I  note  in  the  justification  that  the  operational  costs 
are  $12  million  per  year.  Is  that  for  the  first  year  of  operation  or 
is  that  an  accurate  number  for  the  outyears  as  well? 

Dr.  Harris.  That  is  a  good  estimate  for  the  outyear  costs  of  an 
expensive  operational  facility  like  that. 

VIRGO  — """ 

Mr.  Stokes.  Currently,  LIGrO  consists  of  two  facilities.  In  order 
for  fundamental  physics  experiments  to  be  conducted  to  detect 
gravitational  waves,  identical  detectors  are  needed.  However,  to  en- 
hance the  study  and  locate  the  direction  of  astronomical  sources  of 
gravitational  waves,  four  geographically  separate  but  technically 
compatible  detectors  are  required. 

According  to  the  justification,  a  memorandum  of  understanding 
for  joint  coo|>eration  has  been  signed  for  the  Virgo  Project,  a  French 
and  Italian  collaboration.  Can  you  tell  us  a  little  more  about  what 
is  included  in  this  MOU? 

Dr.  Harris.  I  don't  have  the  details  with  me,  sir.  I  can  get  that 
for  you.  The  idea  there  is  to  share  the  technolora^  developments, 
the  Virgo  Project  is  going  to  benefit  from  some  of  the  research  that 
we  have  done  and  buy  some  of  the  U.S.  materials  and  things  like 
that. 

But  I  will  be  glad  to  get  you  the  details.  The  scientists  are  work- 
ing closely  together  on  that  one. 

Mr.  Stokes.  If  you  will  just  expand  on  that  for  us  in  the  record, 
we  will  appreciate  it. 

Dr.  H/UIRIS.  Yes,  I  will.  I  will  give  you  a  copy  of  the  MOU  as 
well. 

Mr.  Stokes.  Good. 

[The  information  follows:] 

Memorandum  of  Understanding  for  the  VIRCtO  Project,  the  LIGO  Project, 

AND  PMS  Electro-Optics 

The  French  CNRS  and  the  Italian  INFN  have  both  made  the  final  decision  to  pro- 
ceed with  construction  of  VIRGO,  one  3  km  facility  analogous  to  one  of  the  two 
LIGO  installations.  A  site  near  Pisa  has  been  identified  as  its  likely  location.  A 
memorandum  of  imderstanding  between  the  Virgo  Project,  the  LIGO  Project  and 
PMS  Electro-Optics  on  the  development  of  technical  components  has  been  signed 
and  is  attached  for  your  information. 
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Memorandum  of  Understanding 

among 

The  VIRGO  Project, 

The  LIGO  Project 

and  PMS  Electro-Optics 

on  the 

Development  of  Test  Masses 

and  Other  Large  Optical  Components  for 

Laser  Interferometer  Gravitational-Wave  Detectors 


This  memorandum  of  understanding  establishes  a  cooperative  program  to  develop 
high  performance  optical  components  for  gravitational  wave  detectors  and  to  expand 
the  existing  channels  for  exchange  of  technical  data  concerning  optical  component 
perfonnance  and  testing. 

One  of  the  principal  technology  challenges  for  the  development  of  laser  interfer- 
ometer gravitational  wave  detectors  is  the  fabrication  of  the  optical  components  for  the 
interferometer,  particularly  the  large  optical  components  such  as  the  test  masses  and  the 
beamsplitters.  Although  the  specifications  for  the  test  masses  and  other  large  optical  com- 
ponents for  the  LIGO  and  VIRGO  detectors  will  likely  be  different  in  their  details,  the 
general  requirements  will  be  similar  and  will  make  strong  demands  on  the  current  state- 
of-the-art.  These  optics  must  combine  the  technology  for  very  low-loss  coatings  (which 
have  been  developed  by  PMS  Electro-Optics)  with  techniques  to  achieve  extremely  high 
coating  uniformity  over  large  areas. 

Two  development  efforts  are  envisioned  by  the  parties  to  this  agreement: 

•  PMS  and  the  VIRGO  Project  have  entered  into  an  agreement  under  which  PMS 
will  provide  technology  and  assistance  to  Dr.  Jean-Marie  Mackowski's  group  at  the 
Instinjt  de  Physique  Nucleaire,  Lyon  (one  of  the  members  of  the  VIRGO  project). 
This  group  will  undertake  a  program  to  develop  techniques  for  making  large  low-loss 
optics  with  reduced  figure  errors  for  the  VIRGO  Project. 

•  The  LIGO  Project  will  explore  with  PMS  the  feasibility  of  a  parallel  effort  using 
different  techniques  to  develop  large  low-loss  optics  with  suitable  figure.  The  LIGO 
Project  and  PMS  will  joindy  define  the  goals  of  this  effort,  and  PMS  will  submit 
a  proposal,  including  costs  and  schedule,  to  the  LIGO  Project  to  perform  their  part 
of  the  proposed  work. 
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Because  of  the  critical  nature  of  the  optics  for  the  VIRGO  and  LIGO  projects,  it  is 
advantageous  to  pursue  the  development  of  the  technology  to  produce  these  components 
cooperatively.  To  achieve  this  objective,  the  parties  to  this  MOU  agree  to  the  following: 

1.  The  VIRGO  and  LIGO  projects  will  exchange  technical  information  regarding  the 
requirements  and  specifications  for  interferometer  optical  components.  They  will 
compare  initial  assumptions,  analysis  techniques,  and  conclusions  regarding  the 
influence  of  optical  losses  and  figure  error  on  interferometer  performance.  The 
goal  of  this  interchange  is  to  ensure  that  all  aspects  of  the  specification  process 
receive  adequate  attention  and  review.  However,  each  project  will  be  responsible  for 
determining  its  own  detailed  optical  specifications. 

2.  Test  data  concerning  the  performance  of  optics  shall  be  freely  exchanged  among  the 
three  parties.  Periodic  meetings  will  be  held  to  discuss  results  and  plans  for  further 
testing. 

Development  of  new  test  techniques  will  be  pursued  cooperatively.  Descriptions  of 
test  apparatus,  test  methods  and  data  analysis  techniques  will  be  made  available  to 
all  parties  to  this  agreement.  When  practical,  optical  components  tested  by  one  of 
the  parties  to  this  agreement  may  be  made  available  to  the  others  for  comparison 
and  cross-calibration.  These  steps  will  ensure  the  accuracy  and  consistency  of  the 
test  data. 

All  test  data  exchanged  under  this  agreement  remain  the  propeny  of  the  originating 
party,  and  shall  not  be  released  to  outside  parties  without  the  consent  of  the  owner. 

3.  All  parties  agree  to  make  a  good  faith  effort  to  ensure  that  both  the  VIRGO  and 
LIGO  Projects  are  able  to  acquire  suitable  optical  components. 


3/17/ 7i 


Dr  Robert  KnoUenberg 
Director  of  Research  and 
Development 
PMS  Electro-Optics 


S^?-^^ 


Dr.  Adalbtno  GiAzoto 
VIRGO  Project   ^-^ 


r.  Rochus  Vogt    ^  \J 


^ffe/33 


Dr.  Rochus  Vogt 
LIGO  Project 


Date 
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VIRGO  INTERNATIONAL  COSTS 

Mr.  Stokes.  Are  the  entire  costs  of  these  two  detectors  outside 
the  United  States  to  be  borne  by  our  international  partners? 

Dr.  Harris.  The  Virgo  you  are  talking  about  now? 

Mr.  Stokes.  Yes. 

Dr.  Harris.  Yes,  sir.  We  are  involved  intellectually  and  coopera- 
tively so  when  they  start  the  experiments,  we  can  be  measuring 
the  same  things. 

GEMINI 

Mr.  Stokes.  For  fiscal  year  1996,  the  request  for  Gemini  tele- 
scope development  and  construction  is  $20  million,  an  increase  of 
$3  million  above  the  1995  level.  The  total  budget  for  Gemini  tele- 
scopes is  $176  million,  of  which  NSF  is  providing  50  percent,  or  $88 
million,  with  the  remainder  provided  by  some  of  our  international 
partners. 

Who  are  the  other  international  partners  and  how  much  is  each 
contributing  to  reach  the  total  of  $88  million? 

Dr.  Harris.  United  Kingdom  and  Canada,  those  are  the  two 
major  partners,  and  Brazil,  Chile  and  Argentina.  The  U.S.  is  50 
percent.  The  U.K.  is  25  percent;  Canada  is  about 

Dr.  Lane.  Fifteen. 

Dr.  Harris  [continuing].  Fifteen  percent,  and  then  the  other 
three  countries  come  together  for  the  balance  of  10  percent. 

Mr.  Stokes.  Now,  is  that  part  not  decided  yet? 

Dr.  Harris.  I  am  sorry? 

Mr.  Stokes.  Is  that  part  not  decided  yet,  on  the  other  three 
countries? 

Dr.  Harris.  No,  no,  everybody  signed  the  MOU. 

Mr.  Stokes.  Everybody  signed? 

Dr.  Harris.  Yes,  sir.  Last  year,  in  fact,  one  of  the  really  helpful 
parts  to  get  that  signed,  a  former  staff  member  actually  was  down 
in  South  America  and  helped  finalize  that  for  us. 

Dr.  Lane.  Mr.  Chairman,  did  you  want  to  know  the  distribution 
of  the  other  three,  I  mean  how  much  each  one  is  putting  in? 

Mr.  Stokes.  If  you  just  provide  it  for  the  record. 

Dr.  Harris.  It  is  a  couple  percent  each,  but  I  will  get  it  exactly 
for  you. 

[The  information  follows:] 

International  Partners  in  the  GEMINI  8-Meter  Telescopes 

The  two  major  international  partners  in  the  GEMINI  telescopes  project  are  the 
UniteH  Kingdom  at  25%  and  Canada  at  157c.  The  other  three  partners  are  Chile, 
contnuuting  5%,  Argentina  at  2.5%,  and  Brazil,  also  at  2.5%. 

COST  SHARING  FOR  MRE 

Mr.  Stokes.  The  committee  has  insisted  upon  certain  inter- 
national cost-sharing  requirements.  Have  these  requirements  been 
met? 

Dr.  Harris.  Yes,  sir. 

Mr.  Stokes.  The  agreement  between  the  United  States  and  its 
international  partners  with  regard  to  Gemini  has  been  of  interest 
to  the  subcommittee.  Could  you  explain  some  of  the  requirements 


89 

made  under  the  agreement?  Was  this  the  one  where  you  still  don't 
have  the  MOU? 

Dr.  Harris.  I  think  that  we  are — I  am  not  sure  if  I  understand 
the  question,  sir. 

Mr.  Stokes.  We  are  talking  about  items  over  and  above  the  cost 
sharing  in  the  agreement  between  the  international  partners;  were 
there  other  requirements? 

Dr.  Harris.  I  am  not  aware  of  other  requirements  at  this  time. 
When  you  build  the  telescope,  you  will  be  able  to  measure  and  do 
astronomy.  Ultimately,  you  will  have  operating  costs  that  will  be 
shared  by  the  countries  as  well. 

OPERATIONAL  COSTS  FOR  GEMINI 

Mr.  Stokes.  OK.  We  note  that  the  operational  costs  are  esti- 
mated to  be  $9  million  per  year  to  be  shared  by  all  the  inter- 
national partners.  Do  you  expect  these  costs  to  increase  in  the  fu- 
ture? 

Dr.  Harris.  That  estimate  sounds  to  me  to  be  low  from  what  I 
know  about  these  astronomy  facilities.  I  would  like  to  confirm  that 
for  you  and  get  more  current  data.  My  rule  of  thumb  is  that  these 
often  cost  about  10  percent  of  the  construction  figures,  and  you  are 
talking  about  roughly  a  $200  million  telescope,  so  I  would  have 
guessed  it  to  be  a  little  more  than  that,  but  I  would  like  to  confirm 
that  number  for  you. 

Mr.  Stokes.  Sure. 

[The  information  follows:] 

Operational  Costs  for  the  GEMINI  8-Meter  Telescopes 

Our  preliminary  estimate  of  the  operating  costs  for  the  Gemini  telescopes  is  $10.6 
million  per  year,  of  which  the  U.S.  would  provide  50%.  This  is  based  on  an  oper- 
ational model  in  which  the  operations  in  Hawaii  are  combined  with  those  of  the 
Joint  Astronomy  Center  (which  operates  the  United  Kingdom  Infrared  Telescope 
and  the  James  Clark  Maxwell  Telescope,  both  Mauna  Kea)  and  the  operations  in 
Chile  are  combined  with  those  of  the  Cerro  Tololo  Inter- American  Observatory. 
Sharing  of  manpower,  physical  plant,  and  other  resources  will  result  in  considerable 
savings  over  a  stand-alone  operation.  These  models  (particularly  the  requirements 
for  continuing  facihty  and  instrumentation  upgrades)  will  be  reviewed  as  the  tele- 
scopes approach  operational  status.  While  some  increase  may  be  necessary,  we  do 
not  expect  that  the  total  would  exceed  10%  of  the  construction  costs. 

mirror  selection  for  GEMINI 

Mr.  Stokes.  At  last  year's  hearing,  we  discussed  the  mirror  se- 
lection process  for  the  Gremini  telescopes.  At  the  time  of  the  hear- 
ing. Dr.  Harris  said  there  was  a  full  engineering  design  review  for 
the  mirror  that  was  expected.  Can  you  give  us  a  brief  update  on 
that? 

Dr.  Harris.  Yes,  sir.  That  was  completed  this  past  November, 
and  the  Corning  mirror,  if  you  like,  the  meniscus  mirror  passed  the 
preliminary  design  review  and  the  second  mirror  blank  has  been 
ordered  for  both  telescopes  now. 

academic  research  infrastructure 

Mr.  Stokes.  Let's  now  turn  to  academic  research  infrastructure. 
Dr.  Lane,  I  have  heard  several  estimates  for  the  cost  of  moderniz- 
ing academic  facilities.  I  understand  there  is  quite  a  backlog  of  fa- 
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cilities  that  need  to  be  upgraded.  What  is  the  current  cost  estimate 
to  deal  with  these  faciUties? 

Dr.  Lane.  Well,  Mr.  Chairman,  I  think  I  heard  numbers  from  $7 
to  $10  billion,  maybe  some  numbers  even  slightly  larger  than  that. 
We  expect  to  have  an  updated  estimate  of  these  needs  soon.  Can 
I  get  a  date  on  that?  Do  you  know  when  we  will  have  that  report? 

Dr.  Pitts.  The  NSF  report  is  due  out  in  September. 

Dr.  Lane.  Thank  you. 

That  is  Dr.  Nat  Pitts,  who  runs  this  program. 

Mr.  Stokes.  Tell  us  why  you  have  chosen  to  fund  this  program 
at  the  same  level  as  requested  in  fiscal  year  1994. 

Dr.  Lane.  Mr.  Chairman,  the  academic  research  infrastructure  is 
a  high  priority  with  us.  We  recognize  the  need  is  real,  and  I  agree 
with  you,  Mr.  Chairman,  in  your  comments  in  communication  with 
Mr.  Brown  about  the  importance  of  a  program,  a  Merit  Review  Pro- 
gram, such  as  NSF  has,  to  try  to  help  renovate  and  replace  where 
necessary  the  facilities  out  in  the  universities.  Because  it  is  needed 
and  also  because  it  helps  eliminate  earmarking  which  had  come  to 
be  a  practice.  So  it  is  a  high  priority  with  us,  but  in  a  tight  budget 
year  and  given  that  the  NSF  really  on  its  own  can't  hope  to  ad- 
dress the  larger  issue,  I  felt  this  was  appropriate  for  us  to  request. 
It  was  a  hard  decision. 

It  has  been  our  feeling  all  along  that  this  is  an  area  where  many 
agencies  should  work  together.  All  agencies  that  support  academic 
research,  we  feel  should  participate  in  a  multi-agency,  government- 
wide  program. 

And  I  have  written  the  President's  Science  Advisor,  Dr.  Jack  Gib- 
bons, asking  that  this  be  an  important  agenda  item  on  the  council 
agenda.  And  the  fundamental  science  research  committee  that  I 
chair  with  Dr.  Harold  Varmus,  Director  of  NIH,  and  Associate  Di- 
rector, Dr.  Marcy  Greenwood,  will  take  this  on  as  an  important 
topic  for  discussion.  And  we  hope  to  make  some  progress  in  ad- 
dressing this  on  a  government-wide  basis. 

REPORT  ON  TACKLING  FACILITY  AND  INSTRUMENTATION  NEEDS 

Mr.  Stokes.  Dr.  Lane,  the  Senate  directed  that  a  strategy  be  de- 
veloped to  be  submitted  concurrently  with  the  1995  budget  submis- 
sion to  tackle  the  facility  and  instrumentation  needs  in  a  com- 
prehensive fashion.  What  is  the  status  of  that  report?  When  will 
it  be  completed? 

Dr.  Lane.  Mr.  Chairman,  our  response  to  the  subcommittee  is  to 
indicate  the  desire  to  make  this  a  multi-agency  initiative  and  to 
work  through  the  President's  new  National  Science  Technology 
Council  to  that  end. 

SALARIES  AND  EXPENSES 

Mr.  Stokes.  Let's  turn  to  the  salaries  and  expense  account.  You 
are  requesting  $130,700,000  and  1,243  FTEs  for  salaries  and  ex- 
penses in  1995.  According  to  the  justification,  this  represents  an  in- 
crease of  about  $12.4  million,  and  40  FTE  above  the  1994  levels. 

In  the  justification  on  page  72,  you  indicate  a  decision  not  to 
fully  fund  the  authorized  employment  ceiling  of  1,203  FTEs  in 
1994.  What  FTE  level  can  be  supported  in  1994? 

Dr.  Lane.  I  would  like  to  ask  Mr.  Joe  Kull  to  respond  to  that. 
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Mr.  Stokes.  Mr.  KuU. 

Mr.  KULL.  Mr.  Chairman,  we  are  looking  for  about  1,180  FTEs 
funded  in  1994.  In  terms  of  the  authorized  amount,  you  will  come 
slightly  below,  it  is  about  23  or  4  below  the  authorized  ceiling. 

Mr.  Stokes.  So  the  total  funding  increase  requested  in  1995  for 
staff  is  for  approximately  60  FTE  rather  than  40;  is  that  correct? 

Mr.  KuLL.  We  would  like  to  see  full  funding  of  the  23  or  so  up 
to  the  1,203  ceiling  in  1994,  and  then  the  additional  40  FTEs  in 
1995. 

TRAVEL  COSTS 

Mr.  Stokes.  The  Foundation  is  requesting  $3,490,000  for  travel 
in  1995.  That  is  about  a  50  percent  increase  above  1993  level.  Tell 
us  why  travel  costs  increase  by  50  percent  over  a  two-year  period? 

Mr.  KuLL.  Well,  travel  is  extremely  important  to  our  program 
managers  in  their  ability  to  do  oversight  of  the  programs  that  they 
administer.  We  currently  plan  on  spending  about  $3  million  in 
1994,  so  the  increase  is  $500,000,  that  is  about  a  15  percent  in- 
crease over  the  1994  level. 

So  I  don't  understand  where  the  50  percent  increase  is  coming. 
The  1993  actuals  were  something  like  $2.3  million. 

Mr.  Stokes.  It  is  based  on  the  two-year  period  we  are  talking 
about. 

Mr.  KuLL.  Okay.  Again,  the  problem  is  that  we  were  very  low  in 
1993,  our  budget  only  increased  $1  million  in  1993  over  1992.  Trav- 
el is  a  variable  cost  and  it  was  depressed  in  1993. 

Our  normal  expenditures  are  about  in  the  $2.7,  $2.9  million 
range;  so  unfortunately,  1993  is  a  very  low  year  to  compare  to. 

Mr.  Stokes.  In  terms  of  travel,  are  we  talking  about  an  increase 
due  to  travel  costs  increasing  or  the  number  of  trips  that  will  in- 
crease or  both? 

Mr.  KuLL.  Well,  the  costs  of  travel  are  slightly  up,  but  I  think 
we  are  looking  at  getting  our  program  officers  out  in  the  field  a  lot 
more  to  do  the  other  oversight  on  our  programs  and  their  awards. 

Dr.  Lane.  Mr.  Chairman,  could  I  add  a  comment  on  this;  because 
it  is  an  area  that  I  am  worried  about?  Because  the  way  we  make 
decisions  and  the  way  we  monitor  projects  is  by  having  Ph.D.  sci- 
entists, mathematicians,  engineers  at  the  NSF  to  make.  And  so 
while  peer  review  is  a  very  important  part  of  our  decision-making 
apparatus,  the  judgment  of  the  program  officers  is  absolutely  key 
to  ensuring  that  these  funds  are  invested  wisely.  So  if  we  cannot 
get  our  people  out  to  make  the  site  visits,  especially  facilities  and 
centers  which  we  have  a  lot  of,  that  disadvantages  us. 

And  I  already  know  from  my  short  time  at  the  NSF  that  our  peo- 
ple are  having  difficulty  being  able  to  make  the  sufficient  number 
of  visits  to  monitor  these  projects.  So  it  is  an  issue  that  we  are 
going  to  look  at  hard  as  a  part  of  our  internal  operations  review, 
because  it  is  an  area  of  some  concern  to  me. 

Mr.  KuLL.  Mr.  Chairman. 

Mr.  Stokes.  Yes,  sir,  Mr.  Kull. 
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Mr.  KULL.  I  would  like  to  add,  going  back  to  travel  in  1992,  I 
mentioned  1993  was  a  low  year  because  of  our  funding.  Our  1992 
actual  was  over  $2.9  million.  So  you  could  see  the  request  for  1995 
is  not  that  far  out  of  line  when  comparing  1992  to  1995. 

Mr.  Stokes.  Okay. 

NSF  EMPLOYME^^^ 

Dr.  Lane,  let's  discuss  employment  for  a  few  moments.  The  sub- 
committee requested  information  on  NSF  emplo3rment.  That  infor- 
mation was  broken  down  between  male  and  female  for 
nonminorities,  blacks,  Hispanics,  Asians  and  African-Americans, 
American  Indians  and  disabled.  We  will  place  those  tables  covering 
1992  and  1993  in  the  record  at  this  point. 

[The  information  follows:] 

National  Science  Foundation  Employment 
Tables  detailing  NSF  employment  in  FY  1992  and  FY  1993  follow: 
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MINORITY  EMPLOYMENT  AT  NSF 

Mr.  Stokes.  According  to  the  tables,  minorities  represent  about 
40  percent  of  total  NSF  emplo5rment,  as  of  September  30,  1993. 
This  is  a  slight  increase  above  1992.  Of  that  40  percent,  African- 
Americans  are  approximately  34  percent,  Hispanics  comprise  2  per- 
cent, Asians  comprise  about  4  percent;  is  that  correct? 

Dr.  Lane.  I  will  have  to  verify  that. 

Mr.  KuU  or  Mr.  Cota-Robles? 

Dr.  CoTA-ROBLES.  It  is  correct. 

MINORITIES  IN  THE  SES 

Mr.  Stokes.  However,  minorities  only  make  up  about  13  percent 
of  the  SES;  and  African-Americans  only  make  up  about  6.9  per- 
cent; a  total  of  7,  6  males  and  1  female.  And  of  course.  Dr.  Lane, 
we  realize  you  haven't  been  there  very  long  to  pose  these  questions 
to,  but  someone  should  be  able  to  answer  some  of  these  questions 
for  us. 

How  do  you  explain  the  low  percentage  of  African-Americans  in 
NSF's  SES  service? 

Dr.  Lane.  Well,  Mr.  Chairman,  this  is  an  issue  that  is  a  serious 
one  at  NSF.  I  know  from  the  short  time  I  have  been  there,  my  dis- 
cussions with  Dr.  Bernthal  who  was  Acting  Director  before  I  came 
and  with  Dr.  Cota-Robles,  who  is  Special  Advisor  to  the  Director 
of  Equal  Employment  Opportunities  and  was  in  that  position  for 
Dr.  Massey  before  I  arrived.  It  is  an  issue  that  has  had  a  great  deal 
of  focus.  And  I  would  like  in  just  a  moment  for  Dr.  Cota-Robles  to 
comment  on  this. 

I  do  want  to  point  out,  we  see  some  good  news  and  we  see  some 
disappointing  news.  We  see  that  SES  positions  held  by  women  are 
up  by  a  factor  of  2,  from  7  to  14  in  five  years.  The  number  of 
women  in  permanent  positions,  scientists  or  engineers,  is  up  from 
70  to  92,  that  is  30  percent  in  five  years.  Two  of  our  assistant  di- 
rectors, who  run  the  directorates  of  the  organization,  are  women, 
and  two  are  African-Americans.  But  our  total  minority  representa- 
tion, as  you  point  out  Mr.  Chairman  among  343  scientists  and  engi- 
neers, is  still  far  too  low. 

My  record  shows  22  African-Americans  and  5  Hispanic.  I  think 
that  is  probably  a  current  number,  but  I  would  like  to  ask  Dr. 
Cota-Robles  to  elaborate  on  that. 

Dr.  Cota-Robles.  That  is  a  current  number. 

Mr.  Stokes.  Your  table  is  as  of  9/30/93;  right? 

Dr.  Lane.  So  we  didn't  really  answer  your  question,  Mr,  Chair- 
man. 

Mr.  Stokes.  No,  you  have  not. 

Dr.  Lane.  Dr.  Cota-Robles,  would  you  like  to  comment  on  that? 

Dr.  Cota-Robles.  I  think  one  of  the  important  reasons,  too,  is 
that  the  bulk  of  the  senior  appointees  at  the  Foundation  are  sci- 
entists and  engineers.  And  we  know  from  the  efforts  that  we  have 
talked  about  in  education  and  human  resources  that  it  is  a  situa- 
tion of  human  resource  development.  I  think  that  the  key  issue  is 
not  only  to  get  people  through  the  pipeline,  but  to  have  them 
achieve  principal  investigator  status  in  science  and  engineering. 
And  that  is  where  I  think  we  have  made  some  progress  recently. 
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Certainly,  for  women  we  made  significant  progress  in  principal 
investigators,  and  for  minorities  we  are  in  the  process  of  increasing 
that.  But  it  is  still  low.  We  are  talking  about  starting  from  a  very 
low  level  and  now  principal  investigators  that  are  minorities  are 
probably  500  individuals  out  of  9,000  grants.  So  that  is  a  low  pro- 
portion and  until  we  get  more  of  those  individuals  to  be  principal 
investigators,  we  will  not  have  individuals  who  will  have  the  kind 
of  powerful  credentials  that  we  want  as  division  directors  or  other 
SES  scientists. 

MINORITY  EMPLOYMENT  STRATEGY 

Mr.  Stokes.  I  guess  that  is  what  I  really  want  to  get  at.  Could 
you  explain  to  me  how  we  ever  get  to  that  point?  Do  we  have  some 
type  of  plan  or  strategy? 

You  mentioned  a  pipeline,  and  obviously  the  type  of  things  that 
we  discussed  here  earlier  with  Dr.  Williams,  we  understand.  New 
initiatives,  and  so  forth.  But  how  do  we  ever  get  them  up  into  the 
divisions  where  it  would  be  reflected  in  these  figures? 

Dr.  Cota-Robles.  The  typical  age,  I  guess,  would  be  40  to  45  is 
when  an  individual  would  be  a  division  director,  and  so  if  they  fin- 
ish their  doctorate  at  30,  they  have  to  develop  their  careers  over 
the  next  12  or  15  years.  So  that  is  a  real  time  frame  that  we  have 
to  deal  with. 

In  some  cases,  by  using  the  rotators,  we  are  able  to  bring  in  peo- 
ple into  the  Foundation  at  an  earlier  level,  but  I  think  the  most 
important  way  is  through  having  them  participate  on  our  peer  re- 
view panels,  to  become  more  expert  and  more  well-known  in  the 
scientific  community.  And  we  are  seeing  an  increase  in  that,  serv- 
ing on  advisory  committees,  but  on  the  peer  review  panels  is  the 
key. 

Principal  investigator,  practicing  scientist,  is  then  into  the  area 
of  serving  on  peer  review  panels,  and  then  becoming  an  individual 
that  can  be  recruited.  We  are  developing  databases  and  things  of 
that  sort,  but  in  many  ways,  without  the  kind  of  experience  that 
Dr.  Williams  and  I  had  as  microbiologists  before  we  came  to  NSF, 
we  would  not  have  been  able  to  have  the  impact  that  we  have  had. 
So  it  is  a  practicing  scientist  I  think  is  really  crucial. 

Dr.  Lane.  Mr.  Chairman,  shortly  after  I  came,  I  established  an 
Equal  Employment  Opportunity  Task  Group  within  the  NSF,  ask- 
ing my  deputy  director  to  chair  that  group.  And  Dr.  Cota-Robles 
when  he  arrived  was  willing  to  join  that  group  as  vice-chair.  That 
activity  is  to  look  inside  the  Foundation  and  outside  and  to  help 
put  together  a  strategy  such  as  we  are  talking  about  here  today. 

And  some  of  the  things  that  Dr.  Cota-Robles  is  talking  about  are 
recommendations  that  are  going  to  be  coming  along  to  me  soon  as 
this  committee  reports  its  activities.  It  is  a  broadly  based  commit- 
tee, folks  from  all  levels  within  the  Foundation,  including  program 
people  who  understand  some  of  the  problems  that  faculty  face  and 
students  face  when  they  are  thinking  about  careers. 

It  is,  of  course,  terribly  unfortunate  that  Ph.D.s  are  facing  this 
terrible  job  problem  at  a  time  when  we  want  to  encourage,  continue 
to  encourage  bright  young  people  from  all  backgrounds  and  who 
are  capable  of  working  in  professions  in  science  and  engineering. 
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we  want  to  encourage  them  to  do  so.  And  the  employment  problem 
has  made  that  difficult. 

But  my  expectation  is  that  we  will  have  a  strategy  that  will  help 
us  make  some  progress  in  all  of  these  areas. 

Mr.  Stokes.  Well,  I  would  hope  so.  During  the  time  that  I  have 
sat  on  this  subcommittee,  I  have  seen  two  of  the  directors  appear 
before  us  here  who  were  African-Americans.  And  so  they  must 
exist  out  there.  I  wouldn't  think  Dr.  Williams  is  in  isolation  of  his 
field.  So  it  seems  to  me  some  type  of  strategy  ought  to  be  adopted 
here  that  can  alleviate  what  I  think  £ill  of  us  would  agree  is  not 
a  very  good  situation. 

Dr.  Lane.  I  agree,  Mr.  Chairman.  We  have  long  been  talking 
about  excellence.  And  sometimes  then  we  became  conscious  of  ex- 
cellence with  diversity  or  excellence,  some  people  would  even  say 
excellence  or  diversity.  And  I  think  it  is  long  past  the  time  we 
talked  that  way.  I  think  the  increasing  realization  is  that  excel- 
lence in  itself  is  going  to  mean  representation  from  all  our  commu- 
nity. And  we  will  do  everything  we  can  to  try  to  find  a  way  to  make 
some  progress  on  what  is  a  very  important  issue  for  the  science 
and  engineering  enterprise,  but  also  for  the  country. 

EMPLOYEE  CLASSIFICATIONS 

Mr.  Stokes.  I  appreciate  that  and  we  will  certainly  look  forward 
to  seeing  what  progress  is  made  in  that  area. 

Let  me  ask  you  this:  NSF  also  has  two  other  employee  classifica- 
tions, ungraded  and  IPA.  Can  you  explain  those  classifications  to 
the  subcommittee? 

Dr.  Lane.  Well,  the  IPA  is  a  classification  of  employee,  generally 
a  faculty  member  comes  from  the  university  for  two  or  three  years 
and  remains  an  employee  of  the  university.  The  Federal  Gk)vem- 
ment  reimburses  the  university  for  the  faculty  member's  salary  and 
the  faculty  member  spends  full  time  at  NSF  doing  the  jobs  that  our 
permanent  employees  do  as  program  directors  or  even  division  di- 
rectors, really  at  any  professional  level  in  the  Foundation.  The 
ungraded  employees,  I  will  ask  Joe  Kull  to  comment  on. 

Mr.  KuLL.  Those  are  the  scientists  and  engineers  that  come  in 
and  are  Federal  employees  that  are  paid  on  what  is  known  as  an 
administratively  determined  basis.  We  actually  determine  their  sal- 
aries in  advance  so  that  they  don't  fall  into  the  regular  GS  scale. 
There  are  five  pay  grades  within  those  determined  levels,  ranging 
from  about  a  GS-9  through  12,  up  through  a  GS-15. 

Mr.  Stokes.  Are  ungraded  and  IPA  classifications  mostly  com- 
prised of  program  managers  and  other  professionals? 

Mr.  Kull.  Yes,  sir. 

EMPLOYMENT  OF  UNGRADED  AND  IPA  STAFF 

Mr.  Stokes.  Can  you  explain  why  as  of  September  30th,  1993, 
the  date  of  these  tables,  only  4.5  percent  of  the  ungraded  staff  and 
7.8  percent  of  the  IPA  staff  were  African-Americans? 

Mr.  Kull.  I  think  it  is  the  same  explanation  as  Dr.  Cota-Robles 
and  Dr.  Lane  were  talking  about.  It  is  what  is  available  in  the 
pipeline  and  the  competition  for  those  types  of  people. 

Dr.  Lane.  Mr.  Chairman,  could  I  just  add  a  comment  that  I 
should  have  made  earlier? 
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That  Dr.  John  Hopps  is  an  IPA  with  us  this  year.  He  is  the  first 
African-American  Division  Director  in  MPS.  He  is  a  Director  of  the 
Division  of  Materials  Research,  working  with  Bill  Harris  who  is  As- 
sociate Director  in  that  area.  And  I  would  also  mention  that  Shir- 
ley Malcom  has  been  nominated  by  the  President  to  serve  on  the 
National  Science  Board. 

Mr.  Stokes.  Okay. 

We  have  a  few  more  questions  along  the  same  line,  Dr.  Lane, 
that  we  will  submit  for  the  record.  If  you  will  provide  good  answers 
for  us,  we  would  appreciate  it  very  much. 

Dr.  IjANE.  We  will  try  our  best,  Mr.  Chairman. 

[Questions  and  answers  for  the  record  are  included  immediately 
following  the  transcript  materials.] 

Closing  Remarks 

Mr.  Stokes.  Well,  we  want  to  recognize  you  at  this  time  for  any 
concluding  remarks  that  you  would  like  to  make. 

Dr.  Lane.  Thank  you,  Mr.  Chairman.  I  will  be  very  brief 

I  appreciate  the  opportunity,  we  appreciate  the  opportunity  to 
appear  before  you  today.  Earlier  you  asked  if  I  would  address  a  vi- 
sion for  the  NSF,  and  I  think  what  I  said  is  that  we  would  continue 
to  focus  on  excellence,  but  we  would  look  for  ways  to  be  more  effi- 
cient, more  effective,  and  perhaps  more  responsive  to  the  Nation's 
needs. 

I  should  have  added  at  that  time,  that  with  the  realistic  budget 
constraints  that  we  foresee  as  we  work  together  to  reduce  the  defi- 
cit, priorities  are  not  only  going  to  be  important,  as  they  always 
have  been,  but  they  are  going  to  be  very  difficult.  And  I  would 
argue  that  the  budget  we  bring  to  you  this  time  reflects  hard 
choices  among  high  priorities. 

The  academic  research  infrastructure  is  a  high  priority  for  us. 
We  believe  it  is  a  multi-agency  responsibility.  We  would  expect  to 
continue  to  play  an  important  role  and  we  believe  we  bring  to  the 
table  a  record  of  merit  review  of  proposals  that  is  going  to  be  very 
important  in  seeing  that  such  a  program  is  successful.  Education, 
human  resources  development,  also  a  very  important  priority  with 
us.  It  is  an  area  that  has  seen  substantial  growth  over  recent  years 
until  it  is  now  on  the  order  of  20  percent  of  the  budget  of  the  Agen- 
cy. 

Our  focus  in  1995  is  on  evaluating  the  programs  to  see  if  we  can 

make  them  better,  more  effective,  but  that  area  is  at  the  core  of 
what  the  NSF  does  and  will  continue  to  be. 

Finally,  in  research,  difficult  decisions.  We  focused  on  strategic 
areas  and  we  folk  focused  in  particular  on  a  few  strategic  areas 
where  we  feel  that  NSF  can  bring  to  bear  on  these  national  societal 
priorities  the  best  of  the  scientists,  engineers  and  mathematicians 
who  can  work  in  these  areas,  and  we  will  try  to  support  them  well. 

Finally,  I  will  argue  NSF  has  an  outstanding  staff.  I  knew  that 
before  I  came.  I  am  so  pleased  to  say  there  are  no  surprises  in  that 
regard.  NSF  works  at  a  fairly  low  overhead  in  terms  of  its  operat- 
ing expenditures,  so  I  think  it  is  efficient  and  I  believe  it  is  recog- 
nized as  being  efficient,  and  that  is  one  reason  we  were  supported 
for  an  increase  of  40  FTE  in  our  staffing. 
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So  in  summary,  Mr.  Chairman,  I  would  say  that  the  budget  re- 
quest reflects  hard  choices  that  reflect  the  priorities  of  the  Founda- 
tion and  of  the  administration. 

I  thank  you  very  much  for  the  hearing  today. 

Mr.  Stokes.  Well,  thank  you  very  much,  Dr.  Lane. 

I  think  we  have  had  a  good  hearing.  We  have  covered  a  broad 
part  of  your  budget  submission,  along  with  the  answers  you  are 
going  to  provide  for  us  to  some  other  things,  I  think  that  we  have 
made  a  good  record  here  today. 

Dr.  Lane.  Thank  you,  sir. 

Mr.  Stokes.  I  appreciate  your  attendance  and  that  of  all  your  as- 
sociates and  the  testimony  all  of  you  have  given  us. 

Thank  you  very  much. 
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Questions  Submitted  for  the  Record 

by 

Congressman  Louis  Stokes 


QUESTION:  Over  the  past  year,  there  has  been  quite  a  bit  of  discussion  on  strategic 
areas  and  initiatives  and  so  forth.  What  is  your  definition  of  "strategic"? 

ANSWER:  Strategic  research  areas  are  those  areas  in  which  a  concerted  research  effort  can 
be  expected  to  provide  discoveries  that  will  be  useful  in  helping  meet  goals  of  broad  national 
importance.    These  strategic  areas,  often  encompassing  a  number  of  science  and  engineering 
disciplines,  can  be  thought  of  as  areas  in  which  science  and  engineering  intersects  with  the 
public  interest  and  national  priorities.  For  example,  three  such  strategic  areas  currently 
supported  by  the  Foundation  are  research  on  the  Environment,  Global  Change,  and  High 
Performance  Computing  and  Communications.  Fundamental  research  in  all  of  these  areas  will 
contnbute  to  the  national  priority  for  protecting  the  environment. 

Basic  research  by  definition  can  have  unexpected  results.  For  example,  research  in 
atmosphenc  chemistry  might  not  have  been  considered  "strategic"  by  some  a  decade  ago, 
before  the  unforeseen  discovery  of  the  Antarctic  ozone  hole.  It  is  important,  therefore,  that 
other  research  areas  are  also  supported  in  order  to  maintain  a  balanced  program,  to  allow  for 
unexpected  discoveries,  and  to  seize  new  opportunities. 

QUESTION:  Are  "strategic  areas"  synonymous  with  national  priorities? 

ANSWER:  Research  in  strategic  areas  contributes  to,  but  is  not  necessarily  synonymous  with, 
national  priorities.  Strategic  research  areas  as  defined  by  the  National  Science  and  Technology 
Council  (NSTC)  are  cleariy  connected  to  national  priorities.  Investments  in  these  areas,  along 
with  related  education  and  training  activities,  will  yield  knowledge  useful  in  making  progress 
toward  national  goals.    For  example,  one  such  national  priority  is  long-term  economic  growth  to 
create  high  quality  jobs.  Areas  of  strategic  research  funded  by  NSF  and  other  federal  agencies 
which  will  contribute  to  this  national  priority  include  research  in  advanced  materials, 
manufacturing  technologies,  and  high  performance  computing. 
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QUESTION:  According  to  your  testimony,  more  than  75  percent  of  the  incremental 
increase  will  be  for  research  and  education  in  certain  strategic  areas. 

Are  these  initiatives  and  their  funding  levels  the  same  as  requested  of  0MB?  Please 
provide  the  amounts  requested. 

ANSWER:    The  following  table  provides  NSFs  request  for  research  in  strategic  areas: 

NATIONAL  SCIENCE  FOUNDATION 

FY  1995  BUDGET  REQUEST 

(dollars  in  millions) 


RESEARCH  IN  STRATEGIC  AREAS 

Advanced  Manufactunng  Technology  $196 

Advanced  Materials  and  Processing  Program  $313 

Biotechnology  $206 

Civil  Infrastructure  Systems  $54 
Environmental  Research  including  Global  Change 

US  Global  Change  Research  Program  $208 

Environmental  Research  $156 

High  Perfomiance  Computing  and  Communications  $329 

Science,  Math,  Engineering  and  Technology  Education  $650 


The  request  to  Congress  was  mutually  agreed  upon  by  0MB  and  NSF  in  an  iterative  process 
based  on  bottom-line  guidance  from  0MB  to  the  Foundation. 

QUESTION:  How  much  of  the  agency's  budget  is  considered  "investment"  by  the 
Administration? 

ANSWER:  All  of  NSF's  research  and  education  activities  are  considered  "investment"  by  the 
Administration.  This  includes  about  96%  of  the  entire  NSF  budget-everything  except  for  the 
Salaries  and  Expenses,  NSF  Relocation  and  the  Office  of  Inspector  General  appropriation 
accounts. 

QUESTION:  Will  the  large  increases  requested  in  the  strategic  areas  be  slowed  in  the 
future  to  review  their  progress  and  to  review  the  need  for  consolidation  the  way  the 
science  and  math  education  activity  is  being  slowed  this  year? 

ANSWER:  Future  plans  for  the  strategic  areas  are  being  addressed  as  part  of  the  current 
strategic  planning  process. 

QUESTION:  In  FY  1992,  the  Appropriations  Committee  directed  NSF  to  produce  a  plan  to 
integrate  EPSCoR  with  similar  programs  from  other  agencies  into  a  unified  Federal 
effort  At  last  year's  hearing,  we  discussed  a  draft  memorandum  of  understanding 
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outlining  the  temw  of  interagency  cooperation.  According  to  Or.  Massey  ttie  MOU  had 
not  yet  been  signed,  (p.  80)  Has  the  MOU  been  completed  and  signed? 

ANSWER:  The  MOU  was  reviewed  by  ali  agencies  with  EPSCoR  and  EPSCoR-iike  programs 
and  signed  in  May  1993  by  five  of  the  seven  participating  agencies:  Department  of  Energy 
(DOE),  Environmental  Protection  Agency  (EPA),  National  Aeronautk:s  and  Space 
Administration  (NASA),  National  Soence  Foundation  (NSF),  and  U.S.  Department  of  Agriculture 
(USDA).  The  Department  of  Defense  (DOO)  and  National  Institutes  of  Health  (NIH)  chose  not 
to  sign,  t)ecause  they  believe  that  interagency  cooperation  can  be  accomplished  without  an 
MOU. 


QUESTION:  According  to  Or.  Williams,  at  last  year's  hearings,  an  agreement  had  yet  to 
be  reached  with  regard  to  non-Federal  matching  requirements  •-  wttat  kind  of  agreement 
was  reached? 

ANSWER:  The  National  Science  Foundation  commissioned  a  study  to  be  done  by  COSMOS 
Corporation  on  non-federal  matching  requirements.  The  preliminary  results  of  the  study  are 
expected  to  be  available  late  this  Fall. 

While  awaiting  the  results  of  the  study,  the  agencies  have  informally  agreed  as  to  how  they  will 
handle  the  non-federal  matching  requirements  on  an  interim  tMsis.  NSF,  DOE,  and  EPA  have 
all  agreed  to  require  a  dollar-for-dollar  match  from  non-Federal  sources.  NASA  and  USDA 
have  agreed  to  varying  the  "match"  requirements  as  is  appropriate  to  their  different  programs. 


QUESTION:  Under  the  agreement.  NSF  will  act  on  behalf  of  all  agencies  in  assessing 
EPSCoR  outcomes.  Has  a  mettiod  for  evaluating  the  outcomes  of  EPSCoR  been 
established?  (If  not,  when?) 

ANSWER:  NSF  expects  to  make  an  award  for  the  evaluation  of  EPSCoR  programs  around 
July  of  this  year.  The  evaluation  will  be  overseen  by  the  Research,  Evaluation  and 
Dissemination  (RED)  division  of  EHR.  The  expectation  is  that  the  evaluation  will  take  24  -  27 
months  and  will  focus  on  NSPs  program,  t>ecause  of  its  longevity,  yet  will  also  examine  all 
EPSCoR  programs  operating  in  each  state.  Preliminary  data  shouM  bo  available  at  the  end  of 
the  summer  1995. 

The  evaluation  will  be  pulling  together  ttie  work  ttiat  has  been  done  by  three  contracts 
supported  by  NSF  over  ttie  past  two  years.  Tlie  contracts  have  provided  the  groundwork  for 
tt)e  evaluation  by  collecting  data,  designing  and  implementing  ttie  EPSCoR  data  system  and 
developing  critena  for  assessing  competitiveness  and  its  progress  over  time. 


QUESTION:  According  to  ttie  Justification,  In  1993  NSF  conducted  a  reorganization  and 
expansion  of  the  Model  and  Experimental  Programs  for  Women  and  Girls,  and  ttie 
program  for  Persons  with  Disabilities  was  established.  Could  you  tell  us  how  and  why 
those  changes  were  made? 
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ANSWER:  The  original  Career  Access  Program  at  NSF  had  a  modest  Model  Projects 
component,  but  only  1 1  percent  of  the  funds  for  that  component  in  the  years  1988-1992  went  to 
projects  for  women  and  persons  with  disabilities.  Most  of  the  funding  support  for  Career 
Access  was  targeted  toward  minorities  and  there  was  little  public  awareness  focused  on  the 
efforts  of  these  two  other  targeted  populations.  Thus,  it  was  critical  that  greater  attention  and 
support  be  provided  to  increase  the  representation  of  women  and  persons  with  disabilities  in 
SEM  fields,  and  for  improving  their  scientific  literacy. 

In  an  increasingly  technology-oriented  society,  a  basic  understanding  of  science  and 
mathematics  is  essential  to  the  preparation  and  maintenance  of  a  technically  competent  work 
force  for  this  Nation.  Demographic  trends  indicate  that  new  entrants  into  the  work  force  will  be 
comprised  of  increasing  numbers  of  women,  persons  with  disabilities  and  other  groups  who  are 
underrepresented  in  science  and  engineering.  According  to  the  U.S.  Department  of  Labor, 
report,  Workforce  2000,  between  now  and  the  year  2000,  neariy  two-thirds  of  new  entrants  into 
the  work  force  will  be  women,  and,  by  the  same  year,  neariy  two-thirds  of  working  age  women 
will  have  jobs.  Moreover,  the  jobs  facing  these  new  workers  will  require  higher  skill  levels  in 
science,  engineering  and  mathematics  (SEM)  than  ever  before. 

Several  issues  are  of  particular  concern  relative  to  women,  who  are  significantly 
unden'epresented  in  the  physical  sciences,  mathematics,  and  engineering,  included  are  the 
Allowing: 

the  disproportionately  high  numbers  of  giris  who  lose  interest  in  science  during 
elementary  and  middle  school; 

the  low  numbers  of  women  who  enroll  in  college-prep  science  and  math  courses 
in  high  school; 

the  disproportionately  low  numbers  of  women  entering  undergraduate  studies  in 
SEM,  particulariy  In  the  physical  science,  computer  science,  and  engineering; 

the  current  low  numbers  of  women  completing  SEM  degrees  at  all  levels;  and 

the  slow  rate  of  women's  advancement  to  senior  rank  and  other  leadership 
positions. 

To  reverse  these  trends,  changes  are  needed.  At  the  elementary  and  secondary  levels,  there 
must  be  significant  changes  in  the  ways  science  and  math  are  taught  to  insure  inclusion  and 
participation  of  giris  and  young  women,  and  persons  with  disabilities.  This  includes  changes  in 
the  formal  and  informal  interactions  that  support  and  develop  their  interest,  understanding,  and 
skills  in  science  and  mathematics.  At  the  colleges  and  universities  there  must  be  changes  in 
the  cultures  of  SEM  departments  to  improve  the  recruitment  and  retention  of  women  and  giris, 
and  persons  with  disabilities,  in  SEM  studies  and  careers.  At  all  levels,  there  are  barriers  to 
participation  for  these  populations  that  need  to  be  addressed,  especially  physical  ones  for 
persons  with  disabilities. 

The  following  activities  are  part  of  the  Programs  for  Women  and  Giris  (PWG)  and  Persons  with 
Disabilities  (PPD)  components: 
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1.  Model  Projects,  which  encourage  the  design,  implementation,  evaluation,  and 
dissemination  of  innovative,  short-temi,  highly  focused  activities  which  improve  access 
and/or  retention  of  the  target  populations  in  SEM  education  and  careers; 

2.  Experimental  Projects,  that  support  activities  which  create  positive  and 
permanent  changes  in  the  academic,  social,  and  scientific  climates  which  allow  the 
interest  and  aptitudes  of  the  target  populations  in  SEM  to  flourish.  This  effort  also 
supports  projects  which  add  to  the  knowledge  base  regarding  interactions  tietween 
gender  or  disability  and  the  infrastructure  of  SEM. 

3.  Information  Dissemination  Activities  accelerate  efforts  to  increase  the 
participation  of  these  populations  in  SEM  by  encouraging  widespread  dissemination  of 
information  and  strategies.  This  program  supports  activities  which  inform  others  of 
successful  strategies  which  improve  participation  of  or  reduce  barriers  to  these 
populations  in  SEM. 

QUESTION:  Have  these  programs  improved  the  participation  rates  of  these 
groups? 

ANSWER:  Our  first  year  of  operation  is  just  being  completed  with  these  expanded  program 
efforts,  therefore,  we  have  no  real  baseline  for  comparison.  However,  within  two  months  after 
the  initial  program  announcement  for  Model  Projects  for  Women  and  Girls,  there  were  62 
proposals  submitted.  Funds  were  available  for  15  Model  Project  awards  for  women  and  giris  in 
FY  1993,  in  comparison  to  27  awards  to  investigators  in  the  previous  five-year  period  under 
Career  Access.  For  the  first  Experimental  Projects  for  Women  and  Giris  competition,  neariy 
200  preliminary  proposals  were  submitted  and  reviewed.  Subsequently,  61  formal  proposals 
were  received  for  this  program.  The  funding  for  the  three  EHR  programs  for  women  and  giris  in 
FY  1994  is  neariy  double  what  was  spent  on  programs  for  this  population  in  the  first  five  years 
of  Career  Access.  Of  considerable  interest  is  the  fact  that  a  substantial  number  of  institutions 
submitting  proposals  for  women  and  giris  programs  had  not  previously  dealt  with  NSF,  so  we 
are  broadening  both  the  numbers  and  types  of  groups  attempting  to  participate  in  addressing  a 
difficult  problem. 


QUESTION:  On  page  224  of  the  justification,  it  states  that  the  Evaluation  program  will 
increase  by  14.5  percent  to  a  total  of  more  than  $10,000,000.  At  last  year's  hearing,  we 
discussed  the  evaluations  that  were  underway.  Could  you  briefly  describe  the  findings  of 
the  evaluation  of  math/science  education  programs  as  well  as  any  results  from  the 
evaluations  underway  in  the  K-to-12  programs? 

ANSWER:  Prior  to  FY  1992,  there  was  no  formal  schedule  of  program  evaluations.  Since  the 
program  has  been  initiated,  NSF  has  completed  evaluation  of  the  Visiting  Professorships  for 
Women  and  the  Undergraduate  Faculty  Enhancement  program.   Reports  from  these 
evaluations  have  been  submitted  only  recently  and  have  not  yet  undergone  formal 
management  review.   However,  both  of  these  third-party  evaluations  concluded  that  the 
programs  were  very  effective  in  meeting  their  fundamental  goals.  We  are  not  expecting  that 
significant  changes  will  result  from  either  evaluation. 
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The  FY  1995  budget  request  for  evaluation  the  Research,  Evaluation  and  Dissemination  (RED) 
division  of  EHR  is  in  response  to  the  June  1993  FCCSET  report,  "The  Federal  Investment  in 
Science,  Mathematics,  Engineering,  and  Technology  Education:  Where  Now?  What  Next?" 
This  report  identified  300  core  science,  mathematics,  engineering,  and  technology  (SMET) 
education  programs  in  the  federal  agencies.  It  further  showed  that  the  vast  majority  of  them 
have  neither  been  evaluated  nor  are  being  monitored  in  the  agencies  which  manage  those 
programs.  As  a  result  even  baseline  data  on  the  performance  of  core  SMET  education 
programs  are  lacking. 

NSF  recognizes  the  need  to  demonstrate  how  education  programs  are  having  intended  effects 
with  teachers,  students,  and  entire  school  systems.  NSF's  request  for  more  resources  and  staff 
is  for  the  purpose  of  accelerating  the  number  and  pace  of  education  program  evaluations  within 
NSF. 


QUESTION:  The  justification  states  ttiat  12  new  evaluations  will  begin  in  FY  1994.  What 
kind  of  evaluations  will  be  conducted  this  year?  Are  they  underway? 

ANSWER:  Currently,  six  evaluations  are  underway,  including  a  multiyear  evaluation  of  the  SSI 
program.   Between  now  and  early  FY  1995,  we  will  start  six  more.  We  will  also  do  a  set  of 
smaller,  focused  "impact  studies"  of  programs  such  as  Young  Scholars,  Presidential  Awards  for 
Excellence  in  Science  and  Mathematics  Teaching,  and  Research  in  Teaching  and  Learning.  As 
these  evaluations  and  impact  studies  are  completed,  they  will  be  reviewed  by  a  committee  of 
senior  management  in  EHR  which  will  recommend  actions  based  on  the  findings.  The  schedule 
is  provided: 
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EHR  PROGRAM  EVALUATION  SCHEDULE,  FY  1994-95 
Revised  3/9/94 


Division 


FY94 


EYas 


DUE 


ESIE 

GERD 
HRD 


OSR 


RED 


•Undergraduate  Course 

and  Curriculum 
Instrumentation  and  Laboratory 

Improvement 
Collaboratives  for  Excellence 

in  Teacher  Preparation  (p) 

Informal  Science  Education 
Instructional  Materials 
Development  (p) 


Advanced  Technology  Education 
(administered  jointly  w/ESIE)  (p) 


Presidential  Faculty  Fellows  (p) 


Partnerships  for  Minority  Student 
Achievement/Comprehensive 
Regional  Centers  for  Minorities 


'Research  Improvement  in 
Minority  Institutions/ 
Minority  Research  Centers 
for  Excellence 
Alliance  for  Minority  Participation/    Summer  Science  Camps  (p) 
Research  Careers  for  Minority 
Scholars  (p) 


*EPSCoR 

•Statewide  Systemic  Initiative 


Urban  Systemic  Initiative 


Studies  &  Indicators 


•FCCSET  Assessment  of 

Federal  Laboratory  Capacity 

for  Teacher  Enhancement         Applications  of  Advanced 

Technologies 
FCCSET  Evaluation  of  Teacher 
Enhancement  Programs 


•  under  way  and  continuing  from  FY  1993 

p  planning  to  begin  in  year  indicated,  not  actual  evaluation 

Note:    Excluded  from  above  are  "impact  studies"  of  program  processes  and  outcomes,  but 
more  limited  in  scope  than  full-blown  evaluations. 
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QUESTION:  I  note  that  the  Long-Term  Ecological  Research  sites  are  considered  a 
significant  component  of  this  activity  and  according  to  page  85  of  the  justification,  the 
requested  increase  for  these  sites  is  more  than  36  percent 

Why  are  these  particular  centers  receiving  such  a  large  increase? 

ANSWER:  NSF's  network  of  Long-Term  Ecological  Research  (LTER)  sites  has  contributed 
strongly  to  the  US  efforts  in  Global  Change  Research.  The  teams  involved  in  LTER  have  put  in 
place  experiments  and  established  long  temporal  data  bases  that  will  be  increasingly  valuable 
in  answering  questions  on  changes  in  the  Earth's  plant  and  animal  populations,  mineral  nutrient 
cycles,  and  the  ability  of  critical  ecosystems  to  sustain  themselves  and  humankind. 

The  increase  requested  for  LTERs  will  support  an  expansion  of  the  scope  of  the  LTER  effort. 
Participation  by  other  science  and  science  education  disciplines  will  be  incorporated  into  the 
existing  network  of  LTER  projects,  large-scale  and  cross-site  information  syntheses  and 
mathematical  modeling  efforts  will  be  enhanced,  and  international  research  collaborations  will 
be  established.  The  net  effect  of  this  increase  will  be  to  strengthen  our  ability  to  extrapolate 
research  findings  beyond  the  ecosystems  being  directly  studied  and  to  provide  us  with 
predictive  power  with  regard  to  the  reaction  of  ecosystems  to  proposed  changes  in 
environmental  policy  and  practice. 


QUESTION:  For  the  past  several  years,  NSF  has  worked  closely  with  the  Agency  for 
International  Development  and  the  NIIH  on  a  joint  research  program  in  the  area  of 
biodiversity.  Can  you  provide  us  with  the  status  of  this  effort? 

ANSWER:  The  National  Science  Foundation  (NSF)  and  the  US  Agency  for  Intemational 
Development  (USAID)  have  been  participating  for  several  years  in  a  Cooperative  Agreement 
for  Research  in  Biodiversity.  Each  year,  proposals  are  jointly  reviewed  by  the  two  agencies  as 
descnbed  in  a  recently  published  brochure  entitled  Joint  International  Research  Opportunities  in 
Biodiversity.    Awards  made  under  NSF's  peer  review  system  are  supplemented  by  funds 
"passed  through"  by  USAID  to  improve  the  capabilities  of  a  host  country  to  do  research 
concerning  conservation  of  biological  diversity  and  to  develop  sustainable  use  of  biotic 
resources  with  potential  benefit  to  the  host  country  economy.  The  first  supplemented  awards 
under  this  cooperative  agreement  were  made  in  FY  90  and,  to  date,  over  50  projects  involving 
research  in  21  different  countries  have  received  support.  Both  agencies  are  enthusiastic  about 
this  cooperative  agreement  and  it  has  been  viewed  as  a  model  system  for  interagency  research 
activities. 

This  three  agency  program  is  relatively  new.  Proposals  submitted  in  competition  for  the 
NSF/NIH/USAID  Intemational  Cooperative  Biodiversity  Groups  were  reviewed  in  the  spring  of 
1993  with  five  awards  being  made.  Each  award  is  of  five  years  duration  and  collectively 
amount  to  $2.5  million  per  year.  The  first  awards  began  on  30  Sept.  1993,  so  the  research 
projects  that  are  funded  are  just  getting  underway.  As  yet,  we  do  not  have  any  plans  to  expand 
beyond  the  initial  five  projects. 


QUESTION:  How  do  the  Agencies  work  to  carry  out  this  program  and  do  you  believe  this 
arrangement  is  a  good  model  for  other  interagency  research  activities? 
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ANSWER:  All  three  agencies  participated  in  the  peer  review  and  award  recommendation 
process,  including  the  final  decisions  on  which  projects  were  to  receive  support.  The  five 
funded  projects  are  administered  through  the  Fogarty  International  Center,  the  international  arm 
of  the  NIH.  Each  project  has  an  associated  Technical  Advisory  Group  which  consists  of 
representatives  from  each  of  the  three  participating  agencies. 

The  Group  Leader,  or  scientist  who  is  the  Principal  Investigator  on  each  project,  is  responsible 
for  submitting  three  quarterly  reports  and  one  annual  report,  thereby  keeping  the  agencies  well 
informed  of  progress.  While  the  research  for  all  five  awards  is  in  initial  phases  of  development, 
thus  far,  the  three  participating  agencies  are  very  satisfied  with  the  organizational  structure  and 
believe  this  to  be  a  good  model  for  interagency  research  activities. 


QUESTION:  The  justification  states  that  the  FY  1995  request  for  the  NSFNET  is 
$46,160,000.  Does  this  includes  the  entire  cost  of  the  NSFNET?  Are  other  expenses  for 
this  network  included  elsewhere  in  NSF's  budget 

ANSWER:  All  continuing,  broad  purpose  NSF-funded  networking  infrastructure,  including 
NSFNET,  is  funded  through  the  single  program  element  mentioned.  Additional  ad  hoc  activities 
involving  networking  which  are  targeted  at  special  audiences  or  purposes  and  are  primarily  the 
responsibility  of  another  activity  would  be  funded  by  that  activity. 


QUESTION:  On  page  112  of  the  budget  justification,  $2,000,000  is  for  "regional 

affiliates."  My  understanding  is  that  these  funds  would  go  to  support  local  and  regional 

supercomputing  and  communications  expertise  at  a  wide  variety  of  institutions. 

~  Is  that  correct? 

--  Where  are  these  local  and  regional  centers  and  how  will  they  be  involved  in  the 

implementation  of  this  initiative? 

ANSWER:  Metacenter  Regional  Alliances  (MRAs)  are  intended  to  enhance  the  computing  and 
communications  expertise  of  a  wide  variety  of  organizations  and  individuals  in  the  university, 
education,  public  and  private  sectors,  to  facilitate  broad  involvement  in  the  emerging  National 
Information  Infrastructure  (Nil),  and  to  contribute  to  the  nation's  ability  to  address  Grand 
Challenge  and  National  Challenge  application  problems.  MRAs  will  complement,  expand  and 
strengthen  existing  Metacenter  activities  at  the  regional,  state  or  local  level.  By  stimulating 
Metacenter  collaborations.  Alliance  awards  will  enhance  ongoing  activities  so  as  to  provide 
better  and  wider  capabilities  to  the  community. 

Organizations  eligible  to  apply  for  these  awards  include  regional  and  state-supported  high 
performance  computing  centers;  research  and  educational  consortia,  and  other  organizations 
with  a  major  focus  on  advanced  computing,  communications  and  education. 

A  recent  program  announcement  descnbes  opportunities  for  MRAs,  and  outlines  the  criteria  in 
the  merit  review  process.  Decisions  on  awards  depends  on  such  criteria  as  potential  that  the 
proposed  regional  activity  can  serve  as  a  model  for  a  larger  national  effort:  potential  for 
technology  transfer;  and  demonstrated  experience  and  leadership  in  an  aspect  of  HPCC 
technology,  tools,  or  services. 
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One  recent  step  taken  to  facilitate  participation  is  a  workshop  recently  held  at  the  North 
Carolina  Supercomputer  Center.  This  initiated  discussion  kjetween  prosF>ective  MRAs,  and  the 
NSF  Supercomputer  Centers  in  order  to  examine  and  clarify  the  respective  needs  and  roles  of 
each  in  the  formation  of  the  Alliances. 


QUESTION:  I  note  that  on  page  117  of  the  justification,  the  Design,  Manufacturing,  and 
Industrial  Innovation  Subactivity  is  receiving  the  largest  increase  within  the  Engineering 
activity  -almost  20  percent-for  fiscal  year  1995,  and  most  of  this  increase  is  for  the 
Small  Business  Innovation  Research  Program  (SBIR). 

According  to  the  justification  (p.130),  this  level  of  funding,  $42,310,000  is  mandated  by 
P.L.  102-564  which  calls  for  at  least  two  percent  of  extramural  research  funds  to  be 
devoted  to  this  activity.  There  is  a  similar  mandate  for  the  Small  Business  Technology 
Transfer  (STTR)  program. 

Do  you  believe  two  percent  is  the  correct  amount  of  extramural  funds  to  be  expended  on 
SBIR  7  Should  it  be  higher  or  lower? 

ANSWER:  We  believe  the  statutory  level  of  two  percent  of  extramural  research  for  the  SBIR 
Program  is  an  appropriate  level  of  support  for  the  Foundation. 
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QUESTION:  The  NSF  funds  both  the  Small  Business  Innovation  Research 
Program  as  well  as  the  Small  Business  Technology  Transfer  Program.  Could  you 
explain  the  similarities  and  differences  in  these  two  programs?  Is  there  any 
duplication  occurring? 

ANSWER:  The  Small  Business  Technology  Transfer  (STTR)  Program  complements 
the  existing  Small  Business  Innovation  Research  (SBIR)  Program.  These  two 
programs,  however,  differ  in  both  objectives  and  design.  The  objective  of  the  STTR 
Program,  as  mandated  by  Congress,  is  to  stimulate  the  transfer  of  technology  from 
research  institutions  to  the  marketplace  via  cooperative  research  with  small  business 
concerns.  The  SBIR  Program  exploits  commercially  promising  ideas  which  originate  in 
the  small  business  community. 

University  involvement  in  SBIR  projects,  while  common,  tends  to  be  in  a  minor 
consulting  or  subcontracting  role.  Under  the  STTR  Program,  however,  researchers  at 
universities  or  other  research  institutions  are  encouraged  to  play  a  significant 
intellectual  role  in  the  conduct  of  the  cooperative  research.  NSF  expects  synergism  in 
the  cooperative  research  under  the  STTR  Program.  Thus,  a  team  approach  is  required 
in  which  at  least  one  investigator  is  employed  by  the  small  business  concern  and  at 
least  one  investigator  is  employed  by  the  research  institution.   In  NSF's  SBIR  Program, 
there  is  no  requirement  for  a  research  team. 

In  some  other  respects  the  SBIR  and  STTR  programs  are  similar.  For  example,  both 
programs  involve  a  three  phase  process.  Phases  I  and  II  involve  federally  funded 
research.  Phase  III  involves  the  commercial  application  of  the  research  funded  in 
Phases  I  and  II.  NSF  does  not  support  Phase  III  activities  in  either  STTR  or  SBIR. 

Firms  that  participate  in  the  SBIR  program  may  also  participate  in  the  STTR  Program. 
However,  there  is  no  known  duplication  in  the  research  being  funded  under  the  STTR 
and  SBIR  programs. 


QUESTION:  One  of  the  components  of  this  Subactivity  is  the  Engineering 
Research  Centers.    According  to  page  136  of  the  justification,  18  centers  were  in 
operation  at  the  beginning  of  FY  1994  and  it  is  expected  that  three  to  four  new 
centers  will  be  added  during  this  fiscal  year.    Is  that  statement  still  true? 

ANSWER:    Yes,  by  August  1994,  NSF  should  have  established  21  Engineering 
Research  Centers,  an  increase  from  the  present  total  of  18  centers.  The  FY  1994 
competition  is  underway  and  we  expect  to  make  recommendations  for  a  set  of 
additional  centers  by  the  late  summer.  Within  this  competition,  we  are  recompeting 
three  of  the  centers  originally  established  in  FY  1985.  Since  these  three  centers  may  or 
may  not  be  successful  in  the  recompetition,  NSF  may  actually  fund  up  to  six  centers 


QUESTION:  The  justification  doesn't  state  how  many  additional  centers  maybe 
added  in  fiscal  year  1995-how  many  centers  are  you  currently  anticipating  to 
add? 
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ANSWER:  Depending  on  the  results  of  a  FY  1995  recompetition  of  the  five  centers 
established  in  FY  1986,  the  overall  number  of  ERCs  may  remain  the  same  or  increase 
by  as  many  as  two.  This  increase  in  the  number  of  centers  is  possible  because  if  a 
recompeting  ERC  is  successful,  its  budget  is  reduced  to  $2.0  M  per  year  for  five  years. 
Given  this  budget  strategy,  funds  w/ill  be  released  from  these  budgets  to  support  the 
establishment  of  additional  ERCs. 


QUESTION:  According  to  testimony  by  Dr.  Bordogna  last  year,  the  NSF  is  trying 
to  establish  a  total  of  25  centers.  Is  that  still  the  case? 

ANSWER:  Yes,  25  is  the  number  of  centers  that  was  recommended  in  a  National 
Academy  of  Engineering  study. 


QUESTION:  Let's  turn  to  the  Geosciences  activity  -  which  includes  an  increase  of 
$39,000,000  or  almost  10  percent  above  the  1994  level.  One  of  this  Activity's 
priorities  is  the  U.S.  Global  Change  Research  Program.  I  know  we  have  already 
discussed  this  issue  briefly  -  but  what  does  NSF  expect  to  accomplish  that 
warrants  such  a  large  increase? 

ANSWER:  The  large  increases  requested  this  year  for  global  change  (an  increase  of 
more  than  $65  million  to  a  FY  1995  requested  total  of  $207  million  across  NSF)  are 
concentrated  in  five  major  areas.  These  were  identified  by  the  multi-agency  U.S. 
Global  Change  Research  Program  (US/GCRP)  as  areas  requiring  special  emphasis  in 
order  to  respond  to  critical  national  and  intemational  needs.  Expected  results  of 
significant  increases  in  funding  are  described  for  each  of  these  five  areas: 

International  Data-Collection  Campaigns. 

Major  advances  are  expected  in  intemational  data-collection  efforts,  including  the 
Worid  Ocean  Circulation  Experiment  (WOCE),  the  Joint  Global  Ocean  Flux  Study 
(JGOFS),  the  Tropical  Ocean-Global  Atmosphere  (TOGA)  program.  Global  Ocean 
Ecosystems  Dynamics  (GLOBEC)  Program,  the  Global  Tropospheric  Chemistry 
Program  (GTCP),  and  the  Water  and  Energy:  Atmospheric,  Vegetative  and  Earth 
Interactions  (WEAVE)  Program.  Examples  of  these  advances  are: 

Completion  of  the  one-time  hydrographic  survey  of  the  Indian  Ocean. 

Refinement  of  global  calculations  of  meridional  heat  flux  carried  by  the  oceans. 

Determination  of  the  effects  of  the  ocean  on  monsoon  variability. 

Completion  of  analyses  of  carbon  fluxes  in  the  equatorial  Pacific. 

Full  implementation  of  the  intemational  Arabian  Sea  seasonal  carbon-flux  field 

program. 

Implementation  of  the  intemational  atmospheric  Aerosol  Characterization 

Experiment  (ACE)  to  assess  the  role  of  aerosols  in  the  earth's  radiation  balance. 

Initiation  of  field  campaigns  to  investigate  interactions  and  feedbacks  among  water 

vapor,  clouds,  and  radiation. 

Completion  of  the  development  of  instrumentation  to  obtain  continuous 

measurement  of  the  solar  features  and  processes  affecting  variability  of  the  sun's 

irradiance. 
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Analysis  and  interpretation  of  ice-core  records  from  Greenland  and  other  regions  to 
provide  additional  information  on  the  natural  variations  in  past  atmospheric 
chemistry,  aerosol  levels,  and  climates. 

Climate  Modeling  and  Forecasting. 

Increased  support  for  climate  modeling  and  forecasting  activities  places  heavy 
emphasis  on  expansion  of  the  Climate  Modeling  and  Prediction  Program.  Foremost 
among  the  expected  accomplishments  of  these  programs,  which  are  being  expanded  in 
coordination  with  related  efforts  by  other  US/GCRP  agencies,  are: 

Development  of  the  first  high-resolution  Earth  system  models  that  describe 
interactions  among  the  atmosphere,  biota,  ice,  land-surface,  and  oceans,  including 
representations  of  ocean  dynamics  and  biogeochemistry,  atmospheric  dynamics 
and  chemistry,  terrestrial  ecology  and  biogeochemistry,  and  sea-ice-climate 
interactions. 

Establishment  of  a  national  climate-modeling  computing  laboratory  that  will  enable 
multiple  100-year  calculations  that  will  provide  continental  scale  climate  predictions 
and  sensitivity  analyses  for  evaluating  the  reliability  of  the  predictions. 
Development  of  inferential  methods  needed  for  multi-dimensional,  high-resolution 
analysis  of  climate  systems  through  active  collaboration  between  mathematical  and 
natural  scientists. 

Terrestrial  Ecology. 

Working  in  conjunction  with  other  US/GCRP  agencies,  NSF  will  expand  the  Ecological 
Rates  of  Change  (EROC)  and  Water  and  Energy:  Atmospheric,  Vegetative  and  Earth 
Interactions  (WEAVE)  programs  and  establish  a  new  Ecological  Diversity  Program. 
Expected  accomplishments  of  these  programs  are: 

Better  understanding  of  the  effects  of  global  change  phenomena  on  the  biological 

and  ecological  diversity  of  natural  and  managed  ecosystems 

Establishment  of  a  knowledge  base  on  how  changes  in  biological  diversity,  from 

genes  through  ecosystem  levels,  affect  the  structure  and  function  of  biological  life 

support  systems. 

Determination  of  how  ecological  diversity  alters  or  can  ameliorate  the  deleterious 

effects  of  global  change. 

Identification  of  the  processes  through  which  global  change,  especially  climate 

change,  affects  processes  within  biological  systems. 

More  complete  understanding  of  the  effects  of  biota  on  climate,  the  atmosphere 

and  geosphere. 

Improved  knowledge  about  the  role  of  energy  and  water  in  climate  processes 

through  clarification  of  processes  within,  and  interactions  among  atmospheric, 

surtace  hydrologic,  and  biotic  systems  that  affect  and  are  affected  by  global  energy 

and  climate  cycles. 

Policy  Sciences. 

An  expanded  Human  Dimensions  of  Global  Change  Program  will  place  special 
emphasis  on  research  on  processes  related  to  the  development,  implementation,  and 
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evaluation  of  policies  and  other  formal  responses  to  global  change.  Expected 

accomplishments  resulting  from  this  expansion  are: 

Sponsorship  of  research  that  links  the  specific  knowledge-based  needs  of  the 
global  change  community  with  the  advancement  of  basic  research  in  the  area  of 
policy  sciences. 

Development  of  new  or  advanced  models  of  policy  processes  in  order  to  encourage 
the  integration  of  theories,  methodologies,  and  approaches  from  various 
substantive  disciplines. 

Creation  of  forums  for  the  exchange  of  information  and  ideas  between  basic 
researchers  in  the  area  of  policy  sciences  and  decision  makers  in  the  policy 
analysis  community. 

Development  of  basic  tools  necessary  for  the  explanation  and  description  of  policy- 
related  activities  in  the  area  of  global  change,  including  methodological  advances 
and  refinements  and  the  collection  of  unique  databases. 

Methods  for  Integrated  Assessment. 

A  new  Methods  for  Integrated  Assessments  Program  is  being  established  jointly  by  all 
directorates  and  offices  that  support  focused  global  change  research  in  order  to 
develop  approaches  for  dealing  with  complex  decision  and  policy  problems.  Key 
features  of  integrated  assessment  problems  include:  explicit  and  important  influences 
of  multiple  physical  and  human  systems,  highly  interdependent  consequences,  and 
fundamental  needs  for  interdisciplinary  perspectives.  Expected  outcomes  of  the 
development  of  this  program  are: 

New  or  enhanced  collaborations  that  link  advanced  methods  in  statistical  analysis, 

forecasting,  modeling,  and  computation  to  integrated  assessment  frameworks. 

Examples  include  research  that  links  climate  models  with  advanced  methods  in 

economic  modeling  and  forecasting. 

Improvements  in  the  modeling  and  characterization  of  significant  facets  of 

integrated  assessments,  including  the  valuation  of  environmental  goods,  the 

modeling  of  ecosystem  functions,  or  the  development  of  techniques  for  statistical 

inference  and  prediction  in  large,  complex  models. 

Advances  in  approaches  for  organizing,  creating  access  to,  and  handling  data  for 

integrated  assessment  problems. 

Increased  collaboration  among  statisticians,  natural  scientists,  and  social  scientists 

to  improve  computational  efficiency  and  greater  accuracy  in  the  interpretation  of 

data  from  observations  and  models  of  Earth  system  processes. 

Improved  techniques  and  models  are  tested  through  integrated  assessments  of  the 

impacts  of  global  change  in  the  Arctic,  an  especially  sensitive  region  where 

anticipated  changes  will  be  great  and  where  changes  have  global  consequences. 

These  integrations  will  use  paleodimate  data  for  testing  and  validation  of  model 

simulations. 


QUESTION:  Do  any  of  these  activities  support  or  provide  funds  to  meet  the 
mandates  of  the  U.S.  Climate  Action  Plan  which  was  agreed  to  last  Fall? 

ANSWER:  The  U.S.  Climate  Action  Plan,  which  was  released  in  October  1993, 
outlines  actions  the  U.S.  expects  to  take  to  limit  the  emissions  of  greenhouse  gases  in 
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the  year  2000  to  the  emission  levels  of  1990.  It  also  commits  the  U.S.  to  examine  long- 
temn  strategies  to  reduce  the  emissions  of  greenhouse  gases. 

Increased  funding  for  the  U.S.  Global  Change  Research  Program  (US/GCRP)  is 
intended  to  sustain  and  expand  efforts  to  meet  the  needs  of  decision  makers 
implementing  the  plan.  Expanded  programs  at  NSF  are  designed  to  improve  the  basis 
for  decision  making  by  adding  to  the  understanding  of  critical  processes  that  result  in 
global  change,  including  interactions  between  oceans,  the  atmosphere,  and  terrestrial 
systems,  as  well  as  knowledge  about  the  effects  of  global  changes  on  ecosystems. 
Decision  makers  also  will  benefit  from  improved  climate  modeling  and  forecasting 
capabilities,  methods  for  integrated  assessments,  and  analyses  of  the  processes 
through  which  policies  are  formulated,  implemented  and  evaluated. 


QUESTION:  What  percentage  of  the  Math  and  Physical  Sciences  activity  budget 
is  devoted  to  the  strategic  initiatives?  How  does  this  number  compare  with  the 
amount  NSF  requested  of  0MB  for  fiscal  year  1995? 

ANSWER:  Approximately  $300  million  or  45  percent  of  the  Mathematical  and  Physical 
Sciences  Activity  budget  is  devoted  to  the  strategic  initiatives.  This  is  roughly  the  same 
percentage  as  proposed  to  0M6  and  was  mutually  acceptable. 


QUESTION:  Please  provide  for  the  record,  the  exact  dollar  amounts  requested  by 
NSF  for  the  various  strategic  areas. 

ANSWER:    The  following  table  displays  the  requested  funding  for  strategic  areas 
within  the  Mathematical  and  Physical  Sciences  (MPS)  Activity: 

FY  1995  BUDGET  REQUEST  FOR 

MATHEMATICAL  &  PHYSICAL  SCIENCES 

(dollars  in  millions) 

FY  1995 
Request 


RESEARCH  IN  STRATEGIC  AREAS 

Advanced  Manufacturing  Technology  $49 

Advanced  Materials  and  Processing  Program  $203 

Biotechnology  $19 

Civil  Infrastructure  Systems  $13 
Environmental  Research  including  Global  Change 

US  Global  Change  Research  Program  $6 

Environmental  Research  $19 

High  Performance  Computing  and  Communications  $25 

Science,  Math,  Engineering  and  Technology  Education  $35 


No  other  distribution  of  support  for  strategic  areas  within  MPS  was  discussed  with 
OMB 
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BUDGET  QUESTIONS 

1.  Lefs  turn  to  the  Human  Space  Flight  account.  The  1995 
budget  request  for  this  account  is  $5.7  billion,  a  decrease  of  $350 
million  below  the  comparable  1994  amount. 

Lefs  look  at  a  couple  more  issues  regarding  the  Russian 
participation  in  the  space  station  program.  As  I  understand  it,  on 
March  21,  NASA  received  the  Russian  Space  Agency's  contract 
proposal  for  Joint  station  activities.  But  the  Russian  bid  was  $650 
million,  not  the  $400  million  that  the  U.S.  said  it  would  pay  during 
1994-97. 

-  Is  it  correct  that  the  Russians  now  want  $650  million  and 
not  $400  million? 

-  H  so,  explain  this  situation  to  the  Subcommittee. 

-  Why  should  we  pay  more  to  the  Russians  -  and  from 
where  would  you  propose  obtaining  the  funds? 

2.      Questions  have  been  raised  about  ttie  conditions  of  ttte 
physical  Infrastructure  of  the  Russian  launch  site  (Cosmodrome)  and 
the  fact  that  this  site  is  in  another  country,  Kazakahstan. 

-  Do  you  believe  that  the  launch  site  infrastructure  is 
deteriorating  and  will  require  an  investment  of  financial  resources? 
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-  You  would  not  propose  that  the  U.S.  pay  for  such  a 
"investment"   -  would  you? 

3.  Concern  has  been  expressed  that  U.S.  jobs  will  be  lost 
because  of  the  downsizing  of  the  space  station,  and  the  Russian  merger. 
Concern  has  also  been  expressed  about  Russian  hardware  being  in  the 
"critical  path". 

-  What  do  we  say  to  those  concerned  about  U.S.  job  loss  due  to 
the  downsizing  of  the  station  and  the  fact  that  certain 
pieces  of  Russian  hardware  are  essential  in  the  development 
of  the  space  station? 

4.  There  Is  a  concern  with  another  of  our  foreign  partners  - 
Canada.  Because  of  financial  problems,  Canada  plans  to  reduce  its  space 
station  costs. 

-  Explain  this  problem  -  and  will  it  require  the  United  States 
to  provide  additional  funds  for  the  space  station  program  to 
make  up  for  the  Canadian  reduction? 

-  If  so,  how  much  additional  funding  will  be  required? 

5.  As  I  understand  it,  it  will  take  34  flights  to  assemble  the 
space  station. 

-  is  that  correct? 
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-  How  many  launches  of  Russian  and  U.S.  vehicles  will  be 
necessary  to  complete  the  space  station?  I'm  talking 
about  the  additional  flights  for  crew  visits,  experiments, 
propellants  and  other  items  necessary  for  logistical 
purposes. 

6.  The  space  station  will  require  a  number  of  hours  of  space 
walks  to  complete  the  assemblage.   Because  there  is  a  risk  involved 
in  these  space  walks,  the  fewer  hours  spent  in  assemblage  the 
better. 

-  How  many  hours  of  space  walk  do  you  estimate  it  will 
take  to  assemble  the  space  station? 

-  How  does  that  compare  to  the  number  of  hours  estimated 
to  assemble  space  station  Freedom? 

-  What  is  NASA  doing  to  reduce  the  number  of  hours  of 
space  walks? 

7.  The  orbit  plan  for  the  international  space  station  restricts 
shuttle  launches  to  a  five  minute  period  every  24  hours.  As  I 
understand  it,  a  review  of  past  countdowns  showed  NASA  launched 
within  five  minutes  of  the  scheduled  lift  off  time  only  31  percent  of 
the  time. 

-  is  that  correct? 
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-  What  does  NASA  intend  to  do  to  try  to  improve  its 
chances  for  launch  on  a  given  day? 

-  Does  NASA  anticipate  relaxing  any  of  the  safety 
restrictions  for  space  station  flights?   If  so,  explain. 

8.  As  with  any  Federal  contract  program,  there  are  always 
termination  costs. 

-  What  do  you  estimate  will  be  the  close  out  costs  of  the 
Freedom  program  contracts? 

-  When  do  you  estimate  that  those  contracts  will  be  closed 
out? 

9.  There  have  been  stories  that  our  astronauts  in  Star  City 
are  having  trouble  getting  basic  necessities  for  living. 

-  is  this  true? 

-  How  do  living  conditions  for  our  astronauts  in  Star  City 
compare  with  the  living  conditions  for  Russian 
cosmonauts  in  Houston? 

-  Is  NASA  doing  anything  to  improve  the  living  conditions 
for  our  astronauts  in  Russia? 
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order  of  $550  million.  The  lightweight  fuel  tank  appears  in  the  current 
shuttle  budget  and  will  increase  the  lift  capability  of  the  shuttle. 

-  Will  there  be  other  modification  costs  to  allow  shuttle  to 
fly  the  51  degree  orbit  for  station  launches? 

-  If  so,  what  would  those  modifications  cost  -  and  are  they 
assumed  in  your  outyear  cost  projections? 

11.     The  Reston  program  office  has  been  closed  and  a  space  station 
program  office  of  approximately  300  civil  servants  is  being  established 
in  Houston.  That  office  was  scheduled  to  be  staffed  in  December  of  1993. 

-  What  is  the  current  employment  of  the  space  station  program 
office  in  Houston? 

-  When  do  you  estimate  the  office  will  be  fully  staffed? 

-  Why  has  it  taken  longer  than  scheduled  to  fully  staff  the 
office? 
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12.  Concern  has  been  heard  that  there  may  be  a  problem  for 
research  because  of  the  noisy  vibrational  environment  due  to  the 
Russian  elements. 

-  Is  this  a  problem  for  station? 

-  If  so,  how  big  of  a  problem  and  how  much  will  it  cost  to 
develop  a  method  of  isolating  the  payload  racks? 

-  Is  the  funding  requirement  for  this  in  the  current  station 
budget?  If  not,  explain. 

13.  One  of  the  concerns  for  the  space  station  from  the 
beginning  has  been  the  amount  of  power  available  for  users.  The 
Russians  provide  the  initial  power  -  13  kw. 

-  Is  that  correct? 

-  The  power  available  to  users  for  research  decreases  as 
housekeeping  power  requirements  increase  due  to 
additional  parts  being  added  to  the  station.   Power 
available  to  the  users  eventually  decreases  to 
approximately  3-4  kw  -  isn't  that  correct? 

-  How  long  after  the  power  drops  to  below  6  kw  to  the  user 
is  it  before  the  U.S.  power  arrays  come  on  line? 
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-  Until  the  U.S.  power  arrays  come  on  line,  there  won't 
really  be  much  power  available  to  the  users  for  research 

-  -  will  there? 

14.  in  a  letter  to  Dr.  Gibbons  dated  April  5,  Louis  Lanzerotti 
said  of  his  review  of  the  redesigned  space  station  in  late  l\/larch  that 
research  for  space  station  and  shuttle  need  to  be  vigorously 
prioritized.  He  believes  that  there  is  a  need  for  strong  peer  review  of 
any  research  to  be  undertaken. 

-  Does  NASA  agree  that  there  needs  to  be  strong  peer 
review  and  prioritization  of  station  research? 

-  If  so,  what  steps  is  NASA  taken  to  ensure  that  Mr. 
Lanzerotti  concerns  are  addressed? 

15.  The  Subcommittee  is  concerned  with  cost  threats  to  the 
station  program  -  unresolved  costs  and  liens  on  reserves. 

-  Are  there  any  current  cost  threats  to  the  station  program? 
If  so,  what,  and  how  do  you  plan  to  resolve  them? 

16.  NASA  has  a  number  of  projects  in  early  development 
stages  -  which  NASA  calls  Phase  A  or  Phase  B  development.  A 
number  of  these  projects  are  in  the  space  science  area. 
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—  How  many  projects  are  currently  in  Phase  A  and  how 
many  in  Phase  B? 

—  What  dollar  amount  is  assumed  in  the  1995  budget 
request  for  Phase  A  studies?  For  Phase  B  studies? 

—  Provide  for  the  record  a  table  listing  projects  in  Phase  A 
studies  and  Phase  B  studies  and  the  number  of  years 
they  have  been  in  the  study  phase. 

17.  You  are  requesting  $131  million  for  space  station 
operations,  a  new  activity  in  1995.  These  costs  will  increase 
significantly  in  future  years. 

—  What  was  the  basis  for  determining  that  this  level  of 
funding  was  needed  for  space  station  operations  in  1995? 

—  What  would  happen  if  a  reduction  of  say  $20  million  was 
taken  in  this  area? 

18.  The  agency  is  requesting  $3.3  billion  for  the  space  shuttle 
program  in  1995,  a  decrease  of  approximately  $200  million  below 
1994.  The  justifications  indicate  that  this  will  support  a  maximum 
flight  rate  of  eight  launches. 
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What  do  you  estimate  would  be  the  savings  in  1995  if  the 
flight  rate  was  reduced  by  two? 

-  What  would  the  savings  be  in  the  outyears  if  the  number 
of  shuttle  flights  per  year  were  reduced  to  a  maximum  of 
six? 

-  How  high  of  a  priority  does  NASA  place  on  a  shuttle 
launch  rate  of  eight  per  year?  With  the  Subcommittee's 
602  allocation,  it  does  seem  likely  that  NASA  funding  will 
have  to  be  reduced  below  the  requested  level  -  the 
question  is  wtiere. 

19.  On  page  HSF  3-4,  the  Justification  indicates  that  the  space 
shuttle  program  aggressively  continues  its  plans  to  significantly 
reduce  the  cost  of  operations. 

>      How  much  more  can  shuttle  operations  costs  be  reduced 
before  tliers  Is  a  safety  problem?  Operations  costs  have 
gone  from  approximately  $2.9  billion  in  1993,  to  $2.6 
billion  in  1994,  to  $2.4  billion  In  1995. 

20.  The  Aerospace  Safety  Advisory  Panel's  annual  report 
noted  more  than  1,200  positions  have  been  eliminated  by  the  shuttle 
processing  contractor  since  1991  at  the  Kennedy  Space  Center. 
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reduced  further? 

—  Does  NASA  plan  to  further  reduce  this  area  -  after  1995?  The 
Safety  Panel  concluded  that  "additional  reductions  of  the 
magnitude  already  taken  cannot  likely  be  made  without  a 
higher  probability  of  impacting  safety." 

21.  To  improve  shuttle  safety,  the  Committee  recently  approved  a 
reprogramming  of  $13.6  million  to  restart  the  alternate  turbo  pump 
program. 

—  How  confident  is  NASA  that  it  can  control  the  development  and 
implementation  costs  of  the  ATP?  The  overall  program  -  both 
the  oxygen  and  hydrogen  pumps 

-  is  one  that  has  experienced  serious  cost  growth  above  the 
initial  estimate. 

22.  Turn  to  Space  Science.  You  are  requesting  Si.*??  billion  in 
1995  for  space  science,  an  increase  of  $44  million  above  the  comparable 
1994  level.  In  his  opening  statement,  the  Administrator  said  regarding 
space  science,  "new  starts  in  the  outyear  budgets  could  amount  to  $100  to 
$300  million  per  year  . . . " .  To  address  this  matter,  the  Administrator 
has  challenged  the  Office  of  Space  Science  to  come  up  with  $100  million 
in  savings,  if  you  do  it,  he  will  match  it  with  another  $200  million. 

—  Is  that  a  fair  characterization  of  the  situation? 
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QUESTION:  Turning  to  the  Social,  Behavioral,  and  Economic  Sciences.  For  fiscal 
year  1995,  the  Agency  is  requesting  $112,610,000  or  an  increase  of  14.6  percent. 
Within  this  activity  I  note  that  the  Social,  Behavioral,  and  Economic  Research 
Subactivity  is  projected  to  increase  by  almost  19  percent.  What  types  of  activities 
do  you  expect  to  fund  in  this  area? 

ANSWER:  Of  the  total  requested  increase  of  support  for  the  Division  of  Social, 
Behavioral,  and  Economic  Research  (SBER),  $13.0  million  is  to  increase  support  for 
Global  Change  research  activities.  Increases  are  proposed  for  two  lines  of  inquiry: 
Policy  Sciences,  an  expanded  Human  Dimensions  of  Global  Change  Program  with  a 
special  emphasis  on  research  on  processes  related  to  the  development, 
implementation,  and  evaluation  of  policies;  and  Methods  for  Integrated  Assessments,  a 
new  cross-directorate  program  to  develop  approaches  for  dealing  with  decision  and 
policy  problems  for  which  studies  of  impacts  and  consequences  require  broader  ranges 
of  information  than  do  standard  research  activities. 

The  other  area  for  which  we  have  requested  an  increase  in  FY  1995  is  High 
Performance  Computing  and  Communications.  SBER  is  requesting  $1.88  million  to 
augment  HPCC  activities,  primarily  in  the  area  of  modeling  human  cognition  processes 
in  language,  memory,  and  problem-solving. 

Ongoing  activities  in  SBER  are  being  maintained.  These  include;  research  on  the 
process  of  Democratization,  investigations  into  factors  effecting  worker  productivity  and 
skill  utilization  -  Human  Capital,  and  research  on  Intelligent  Systems. 


QUESTION:  There  has  traditionally  been  tension  between  the  university  professor 
and  the  industry  researchers.  Also,  research  centers  tend  to  be  subject-oriented, 
bringing  together  computer  scientists  and  psychologists  to  work  on  cognitive 
science,  or  biologists  and  engineers  for  biotechnology  work.  With  sufficient 
industrial  participation,  these  research  centers  may  reward  industrial,  as  well  as 
academic,  experience. 

-  Should  this  process  be  encouraged? 

ANSWER:  The  Engineering  Research  Centers,  the  Science  and  Technology  Centers, 
the  Supercomputing  Centers,  and  the  Industry/University  Cooperative  Research 
Centers  have  all,  to  varying  degrees,  established  successful  programs  of  collaboration 
with  industry,  where  industry  provides  advice  to  establish  research  needs,  participates 
in  collaborative  research,  and  mentors  students.  As  a  result  of  these  types  of 
collaborations  and  agreements,  new  products  have  been  generated,  new  research 
tools  and  processes  invented,  new  small  companies  created,  and  a  new  type  of  more 
sophisticated  student  has  emerged.  We  have  found  this  a  mutually  enriching  process, 
bringing  longer  term  thinking  to  industry  and  perspectives  on  technology  and  industrial 
problems  to  academe,  and  plan  on  continuing  to  encourage  more  of  these 
collaborations. 
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Some  areas  in  which  we  would  like  to  see  further  encouragement  are: 

1     Opportunities  for  student  collaboration  on  industry-defined  projects,  often  with  the 
work  performed  on-site  in  industry. 

2.  University/industry  cooperation  in  experimental  testbeds  to  create  prototypes  for 
industry-led,  university-energized  discovery. 

3.  Opportunities  for  collaborative  research  among  university  and  industry  investigators 
This  strategy  is  particularly  effective  when  there  are  one-to-one  working 
relationships  and  people  exchanges;  e.g.  when  university-trained  researchers  and 
professionals  move  to  industry  and  vice-versa. 


QUESTION:  How  does  one  know  if  the  process  has  gone  too  far  in  one  direction 
or  another? 

ANSWER:  It  is  very  important  for  NSF  to  keep  a  balanced  portfolio.  The  total  portfolio 
of  NSF's  support  to  universities,  colleges  and  collaborations  with  the  private  sector 
remains  under  frequent  review  by  the  National  Science  Board  to  ensure  that 
fundamental  research  of  all  types  is  given  a  chance  to  flourish  in  this  research 
environment. 


QUESTION:  Currently,  there  are  various  Antarctic  bills  pending  in  the  House  of 
Representatives.  Has  the  Administration  proposed  its  own  legislation  or  has  it 
taken  a  position  with  regard  to  these  various  bills? 

ANSWER:  The  Administration  has  proposed  its  own  bill.  This  was  submitted  by 
Representative  Rick  Boucher  in  the  House  as  H.R.  3532  and  by  Senator  Pell  in  the 
Senate  as  S.  1831. 

An  interagency  group  led  by  the  Department  of  State,  with  representatives  from  the 
Environmental  Protection  Agency,  National  Oceanographic  and  Aeronautical 
Administration,  Department  of  Defense,  Department  of  Justice,  Department  of  Interior, 
Department  of  Transportation,  the  Coast  Guard,  the  National  Science  Foundation  and 
the  Council  on  Environmental  Quality  worked  over  a  period  of  several  months  to 
develop  implementing  legislation  for  the  Environmental  Protocol  to  the  Antarctic  Treaty. 
The  Administration  bill  would  implement  the  Protocol  by  replacing  the  Antarctic 
Conservation  Act  with  legislation  that  enacts  measures  to  implement  the  provisions  of 
the  Protocol  and  its  five  annexes    It  would  also  create  a  new  prohibition  on  mineral 
resource  activities  in  Antarctica  consistent  with  the  Protocol. 


QUESTION:  According  to  page  194  of  the  justification,  the  10-year  lease  of  the 
Polar  Duke  research  vessel  expires  at  the  end  of  1994.  Could  you  tell  us  about 
your  plans  once  this  lease  expires? 
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ANSWER:  In  February  1994  NSF's  Antarctic  support  contractor,  Antarctic  Support 
Associates  (ASA)  issued  an  RFP  for  a  replacement  vessel.  The  lease  for  the  POLAR 
DUKE  will  be  extended  as  necessary  to  provide  a  reasonable  time  for  provision  of  the 
replacement  vessel. 

The  RFP  requires  that  the  vessel  be  U.S.  flagged  and  must  be  built  or  modified  in  a 
U.S.  yard.  In  addition,  price  is  a  major  evaluation  factor  --  the  vessel  sought  should  be 
in  the  price  range  of  POLAR  DUKE. 


QUESTION:  As  I  am  sure  you  are  aware,  in  the  FY  1994  Appropriations  bill,  the 
committee  included  language  prohibiting  the  expenditure  of  funds  on  an  arctic 
research  vessel  unless  it  was  built  in  a  U.S.  shipyard.  What  is  the  Foundation's 
understanding  of  this  provision?  Are  you  proceeding  in  accordance  with  that 
provision? 

ANSWER:  The  FY  1994  Appropriations  bill  provides  that  none  of  the  funds  made 
available  for  Research  and  Related  Activities  may  be  used  to  acquire  through  lease, 
purchase  or  other  means  an  arctic  research  vessel.  The  conference  report  for  the  bill 
defers  further  action  on  the  arctic  research  vessel  pending  receipt  of  a  report  from  the 
General  Accounting  Office  (GAO)  on  the  costs  and  benefits  associated  with  the  various 
acquisition  strategies  (including  lease,  purchase,  debt  financing,  and  other 
mechanisms)  which  could  be  pursued  by  the  NSF  or  its  institutional  operator. 

Consistent  with  direction  provided  by  Congress,  action  on  acquisition  of  an  arctic 
research  vessel  has  been  deferred  pending  outcome  of  the  GAO  analysis  of  acquisition 
options.  The  planning  effort  will  continue  with  refinements  in  the  preliminary  design  and 
maintenance  of  the  scientific  planning  process.   Funds  for  the  ship  will  be  subject  to  a 
new  budget  request  for  FY  1996  or  later  years,  consistent  with  overall  Foundation 
priorities  for  new  major  research  equipment  and  facilities.   NSF  will  ensure  all 
Congressional  guidance  and  Federal  competitive  requirements  are  met  in  all  phases  of 
the  procurement  process.  The  award  for  initial  design  and  testing  was  made  to  the 
University  of  Alaska,  which  subcontracted  with  Glosten  Associates,  a  U.S. -owned 
organization  based  in  Seattle,  Washington.  NSF  will  require  that  the  arctic  research 
vessel  be  a  U.S. -flagged  vessel. 


QUESTION:  The  recently  enacted  supplemental  bill  included  some  recissions  for 
the  Foundation.  I  understand  that  the  Foundation  will  take  some  of  this  reduction 
out  of  procurement  activities  related  to  Polar  Programs.  Please  update  the  budget 
justification  for  this  activity  to  reflect  this  change  in  your  FY  1994  program. 

ANSWER:  Funding  for  Polar  Programs  is  not  affected  by  the  supplemental  bill. 
However,  the  FY  1994  Current  Plan  for  Polar  Programs  is  $5  million  below  the  FY  1994 
Budget  Request,  due  to  Congressionally-mandated  reductions  in  the  Department  of 

Veterans  Affairs  and  Housing  and  Urban  Development,  and  Independent  Agencies    

Appropriation  Act  of  1994,  signed  in  October  1993.  Part  of  this  reduction  ($4  million) 
affects  Polar  facilities  improvements  and  operations,  as  reported  in  the  FY  1995  budget 
justification. 
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The  supplemental  bill  passed  in  Febaiary  1994  requires  a  $10  million  reduction  from 
the  FY  1994  Current  Plan  --  $5  million  in  Academic  Research  Instrumentation  and 
Facilities,  and  $5  million  in  Research  and  Related  Activities.  The  table  below  includes 
the  revised  NSF  accounts  for  FY  1994: 


(Millions  of  Dollars) 

FY  1994 

FY  1993 

Current 

FY  1995 

Change 

Actual 

Plan 

Request 

Amount          Percent    || 

Research  and  Related  Actvities/1 

2,046.31 

2,163.70 

2,34870 

185.00 

8  6% 

Education  and  Human  Resources 

505.06 

56960 

586.00 

16.40 

2.9% 

Academic  Research  Infrastructure 

49.75 

10500 

55.00 

-50  00 

-47  6% 

Major  Research  Equipment 

34.07 

5200 

70.00 

18  00 

346% 

Salanes  and  Expenses 

110  84 

118.30 

130.72 

12.42 

10  5% 

NSF  Headquarters  Relocation 

000 

5.20 

520 

0.00 

0  0% 

Office  of  Inspector  General 
TOTAL.  NSF 

3  69 

400 

4  38 

038 

9  5% 

$2,749.73 

$3,017  80 

$3,200  00 

$182  20 

6.0% 

1/  Within  Research  and  Related  Activities,  the  $5  million  reduction  is  taken  fronn  Engineering  ($3 
million).  Mathematical  and  Physical  Sciences  ($1  million)  and  Biological  Sciences  ($1  million) 


However,  the  FY  1995  Budget  includes  a  government-wide  savings  allowance  for 
reinventing  Federal  procurement  which  assigns  to  the  NSF  a  reduction  of  $463,000  in 
procurement  funds  agency  wide.  Of  this  reduction,  slightly  more  than  $400,000  is 
allocated  to  the  Research  and  Related  Activities  appropriation,  within  which  the  majority 
of  procurement  funds  are  for  Polar  Programs  activities.  Of  the  balance,  $26,000  is 
allocated  to  the  Education  and  Human  Resources  appropriation  and  $34,000  to  the 
Salaries  and  Expenses  appropriation. 
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QUESTION:  The  Committee  is  aware  that  the  LIGO  project  has  had  some  management 
issues  that  the  Foundation  asked  Caltech  to  address.  The  Foundation  notified  the 
Committee  that  certain  changes  were  made  including  naming  a  new  principal 
investigator  and  project  director. 

To  what  extent  will  these  changes  affect  staffing  requirements,  the  project's  schedule 
and,  in  the  end,  the  total  cost  of  the  LIGO  project? 

ANSWER:  Caltech  has  named  Ban^  Banish  (Professor  of  Physics  at  Caltech)  as  Principal 
Investigator  of  LIGO  with  overall  responsibilities  for  the  project.  On  March  5,  1994,  he  notified 
NSF  of  a  planned  reorganization  of  the  project  management  and  other  actions  which  should 
satisfy  NSF  requirements  for  improved  management  of  the  project.   It  is  likely  that  this  will 
require  a  modest  increase  in  the  staff    Reaching  agreement  on  the  resolution  of  the 
management  Issues  may  have  caused  a  short  delay  in  the  project's  schedule    Both  of  these 
may  affect  the  total  cost    An  external  cost  review  is  currently  underway.  As  soon  as  NSF  staff 
has  received  the  report  of  this  review  and  determined  the  extent  of  the  impact  these  changes 
will  have,  we  will  inform  the  Committee. 

QUESTION:   If  the  figures  and  narrative  in  the  1995  justification  are  not  the  latest 
numbers,  please  provide  updated  estimates  for  construction  funding  and  key  project 
milestones  sufficient  to  take  the  project  through  completion.  (If  changes  were  made, 
please  explain.) 

ANSWER:    The  current  estimate  of  the  constmction  cost  for  LIGO  is  $231  million,  up  from  the 
original  estimate  of  $21 1  million,  because  of  stretching  out  the  time  to  completion  from  that 
originally  planned.    These  costs  are  currently  being  reviewed  by  NSF  with  the  assistance  of  an 
outside  team  of  experts.   Preliminary  activities  took  place  in  early  April.  The  cun-ent  plan  calls 
for  the  cost  review  to  be  completed  by  October  1,  1994    We  will  inform  the  Committee  as 
additional  information  becomes  available     The  key  milestones  for  completion  remain  the 
same,  although  the  timing  may  be  affected  by  the  short  delay  due  to  resolving  management 
issues. 

QUESTION:  Also,  please  update  the  estimated  annual  operating  costs  for  this  project 
based  upon  the  current  construction  schedule.  (If  changes  were  made,  please  explain.) 

ANSWER:  At  this  time,  the  estimated  annual  operating  costs  for  LIGO  are  $12  million  .  The 
external  review  team  which  is  currently  reviewing  the  LIGO  project  is  examining  this  issue. 

QUESTION:   I  understand  there  may  be  some  issues  surrounding  the  site  access  and 
development  of  the  two  LIGO  sites.  Please  provide  a  status  report  on  development 
issues  for  both  the  Washington  State  and  Louisiana  sites. 

ANSWER:   Everything  at  the  Hanford,  WA  site  is  moving  along  on  schedule.    We  have  a 
permit  to  use  the  site  and  a  Finding  of  No  Significant  Impact  (FONSI)  on  the  environment. 
Geotechnical  studies  have  been  completed  and  rough  grading  of  the  site  is  in  progress.  At  the 
Livingston,  LA  site,  we  appear  to  be  close  to  completing  negotiations  on  site  access  and 
environmental  approval,  but  the  final  steps  still  remain  to  be  taken.  We  are  expecting  that 
existing  draft  documents  will  soon  be  formally  submitted  to  NSF  recommending  a  FONSI. 
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Although  negotiations  for  obtaining  access  to  the  site  have  not  yet  been  completed,  it  appears 
that  the  process  can  still  be  completed  without  introducing  significant  schedule  delays. 


QUESTION:  I  understand  that  the  agreements  for  the  international  cost  sharing  of  the 
GEMINI  telescopes  are  now  in  place,  if  the  figures  and  narrative  in  the  1995  justification 
are  not  the  latest  numbers,  please  provide  updated  estimates  for  construction  funding 
and  key  project  milestones  sufficient  to  take  the  project  through  completion.  (If  changes 
were  made,  please  explain. 

ANSWER:  The  figures  and  narrative  in  the  1995  justification  are  the  latest  numbers.  The 
attached  table  provides  a  complete  funding  plan  for  all  partners. 


ESTIMATED  CONTRIBUTIONS 

(Dollars  in 

Millions) 

NSF 

Canada 

U.K. 

Chile 

Argentina 

Brazil 

Total 

50% 

15% 

25% 

5% 

2.5% 

2.5% 

100% 

1991 

$4.00 

$4.00 

1992 

$12.00 

$12.00 

1993 

$14.00 

$6.81 

$3.64 

$0.40 

$24.85 

1994 

$17.00 

$4.40 

$0.57 

$0.55 

$22.52 

1995 

$20.00 

$3.10 

$5.20 

$2.93 

$0.57 

$055 

$3235 

1996 

$21.00 

$5.00 

$5.50 

$2.94 

$0.57 

$055 

$35.56 

1997 

$5.10 

$5.60 

$2.93 

$0.57 

$0.55 

$14.75 

1998 

$5.10 

$5.70 

$0.57 

$0.55 

$11.92 

1999 

$1.29 

$5.70 

$0.57 

$0.55 

$8.11 

2000 

$4.80 

$0.57 

$0.55 

$5.92 

2001 

$3  46 

$0.55 

$401 

2002 

2003 

Total 

$88.00 

$26.40 

$44.00 

$8.80 

$4.40 

$4.40 

$17600 

QUESTION:  Also,  please  update  the  estimated  annual  operating  costs  for  this  project 
based  upon  the  current  construction  schedule.  (If  changes  were  made,  please  explain.) 

ANSWER:  The  recently  updated  preliminary  estimate  of  the  operating  costs  for  the  Gemini 
telescopes  is  $10  6  million  per  year,  of  which  the  U.S.  would  provide  50  percent.  This  is  based 
on  an  operational  model  in  which  the  operations  in  Hawaii  are  combined  with  those  of  the  Joint 
Astronomy  Center  (which  operates  the  United  Kingdom  Infrared  Telescope  and  the  James 
Clark  Maxwell  Telescope,  both  on  Mauna  Kea)  and  the  operations  in  Chile  are  combined  with 
those  of  the  Cerro  Tololo  Inter-American  Observatory.  Sharing  of  manpower,  physical  plant, 
and  other  resources  will  result  in  considerable  savings  over  a  stand-alone  operation    The 
project  will  be  reviewing  these  models  (particularly  the  requirements  for  continuing  facility  and 
instrumentation  upgrades)  as  the  telescopes  approach  operational  status. 
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Congressman  Louis  Stokes 


QUESTION:   For  the  past  few  years,  the  Foundation  has  built  up  its  infrastructure  efforts 
with  both  the  academic  research  facilities  modernization  program  and  an  academic 
research  instrumentation  program.  The  latest  set  of  proposals  for  the  instrumentation 
program  was  due  by  March  15,  1994  and  the  facilities  proposals  are  due  on  April  5,  1994. 

What  is  the  volume  of  proposals  received  by  the  Foundation?  What  is  the  total  dollar 
request  contained  in  the  proposals  for  both  of  these  solicitations? 

ANSWER:   In  response  to  the  solicitation  for  research  instmmentation,  420  proposals  have 
been  received  requesting  approximately  $174  million.   In  response  to  the  solicitation  for 
research  facilities,  281  proposals  have  been  received  requesting  approximately  $226  million. 

QUESTION:  Generally,  what  Is  the  success  rate  for  proposals  submitted  to  these 
programs? 

ANSWER:  The  success  rate  for  the  last  competition  for  academic  research  instrumentation 
was  about  26%.  The  success  rate  for  the  1993  competition  for  academic  research  facilities 
was  approximately  30%. 

QUESTION:  On  average,  what  percentage  of  the  proposals  submitted  are  of  sufficient 
quality  to  warrant  support? 

ANSWER:  In  the  academic  research  facilities  modernization  competition,  the  merit  review 
panels  recommended  that  NSF  support  approximately  46%  of  the  proposals  that  competed  in 
FY  1993.  The  panels  that  reviewed  the  academic  research  instrumentation  proposals,  during 
the  FY  1992  competition,  recommended  approximately  52%  of  the  proposals  for  support  by 
the  NSF. 


QUESTION:  Given  the  requested  budget  for  FY  1995,  how  many  proposals  does  the 
Foundation  expect  to  be  able  to  support? 

ANSWER:  Given  the  requested  budget  for  academic  research  infrastmcture,  the  Foundation 
expects  to  make  about  50  awards  for  academic  research  facilities  and  about  23  awards  for 
academic  research  instmmentation  in  FY  1995. 
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Congressman  Louis  Stokes 


QUESTION:  For  the  record,  please  provide  some  information  about  the  Biological 
Sciences  Minority  Postdoctoral  Fellowships. 

ANSWER:  The  following  information  on  the  Biological  Sciences  Minority  Postdoctoral 
Research  Fellowships  is  provided  for  the  record. 

Program  initiated  in  FY  1990. 

Supports  postdoctoral  study  by  recent  Ph.D.'s  who  are  members  of  ethnic  groups 
underrepresented  in  science  in  the  US. 

.     Award  duration  is  up  to  three  years,  funding  may  include:  $28,000  stipend,  $4,600 
research  costs,  $2,400  institutional  allowance  per  year. 

Funding  may  also  include  a  2:1  match,  up  to  $35,000,  for  one  year  starter  grant  after 
faculty  appointment. 

Eligible  graduate  students  can  get  up  to  $3,000  travel  support  to  visit  labs  to  arrange  for 
postdoctoral  study. 

First  class  of  Fellows  have  completed  their  fellowships.  Of  the  fellows  we  have  information 
on:  3  have  secured  employment  as  assistant  professor;  1  has  entered  the  Civil  Service;  1 
is  actively  interviewing  for  an  academic  position;  and  3  are  continuing  their  postdoctoral 
training. 


Annual  History  of  Program 

FY90 

Applicants 

Awards 

Dollars 

33 

10 

$1,050,000 

FY91 

48 

12 

$1,260,000 

FY92 

21 

10 

$1,050,000 

FY93 

34 

11 

$1,155,000 

FY94 

40 

(est)  10 

$1,050,000 

FY95 

(est)45 

(est)IO 

$1,050,000 

Gender  and  Ethnic  Group  History, 

(Dollars  in  Thousands) 

^90  -  FY93 

Applicants 

« 

wards 

%  Succ 

Mala 

F 

am  a  la 

Total 

G  roup 

Mala    1  Fam  aia  1 

Total 

It 

Dollars 

'     1 

Dollars 

1    \ 

Dollars 

Nativa  Amarlcan 

Blaci( 

Hispanic 

P  aclfic  Islandar 

2                0 
28             23 
43             26 

2               5 

2 
51 
69 

7 

1 
10 
15 

1 

1105 
11,050 
♦  1.625 

»105 

0 
6 
8 
2 

10 
1630 
t840 
$210 

1 
16 
23 

3 

$105 
$1,680 
$2,415 

$315 

50% 
31% 
33% 
43% 

TOTAL 
%  succasi 

75             54 

129 

27 
36% 

t2.885 

16 

30% 

$1,680 

43 
33% 

$4,515 

33% 
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Congressman  Louis  Stokes 


QUESTION:  The  Department  of  Defense  has  provided  logistical  support  necessary  for 
this  Nation  to  maintain  an  active  and  influential  presence  in  the  Antarctic  and  this 
Committee  has  supported  the  need  for  DOD  to  provide  this  support.  Currently, 
discussions  are  on-going  with  DOD  regarding  a  reduced  role  for  DOD  for  this  program. 
Please  provide  the  core  services  that  must  be  provided  by  DOD  to  maintain  the  active 
and  influential  presence  called  for  in  Presidential  Memorandum  6646?  What  is  the  status 
of  these  discussions? 


ANSWER:  As  of  the  middle  of  April  these  points  are  still  being  discussed  with  DOD  officials 
and  members  of  the  Executive  Office  of  the  President. 


126 


Questions  Submitted  for  the  Record 

by 

Congressman  Esteban  E.  Torres 

QUESTION:  Can  you  please  provide  for  the  record  the  location  (state,  county  and 
city)  of  the  following  programs;  Minority  Summer  Science  Camps,  Partnerships  for 
Minority  Student  Achievement,  Comprehensive  Regional  Centers  for  Minorities, 
Research  Careers  for  Minority  Scholars,  Research  Improvement  in  Minority  Institutions, 
Minority  Research  Centers  of  Excellence,  and  Minority  Institutions  for  Excellence? 

ANSWER:  The  following  tables  provide  the  information  on  the  Minority  Summer  Science 
Camps,  Partnerships  for  Minority  Student  Achievement,  Comprehensive  Regional 
Centers  for  Minorities,  Research  Careers  for  Minority  Scholars,  Research  Improvement 
in  Minority  Institutions,  Minority  Research  Centers  of  Excellence,  and  Minority 
Institutions  for  Excellence. 


Summer  Science  Camps  (SSC)  Program 
Total  Number  Active  SSCs  56 


Institution/Organization 

City 

County 

State 

Anchorage  School  District 

Anchorage 

Anchorage 

AK 

University  of  Alaska  (Fairbanks) 

Bethel 

Bethel 

AK 

Alabama  A&M  University 

Normal 

Madison 

AL 

California  State  University 

San  Marcos 

San  Diego 

CA 

California  State  University 

Sacramento 

Sacramento 

CA 

California  State  University  (Domiguez 
Hills) 

Carson 

Los  Angeles 

CA 

East  Bay  Consortium  of  Education 

Oakland 

Alameda 

CA 

Harvey  Mudd  College 

Claremont 

Los  Angeles 

CA 

San  Diego  State  University 

San  Diego 

San  Diego 

CA 

San  Francisco  State  University 

San  Francisco 

San  Francisco 

CA 

University  of  California 

Berkeley 

Alamedo 

CA 

Connecticut  Pre-Engineering  Program, 
Inc. 

West  Hartford 

Hartford 

CT 

University  of  the  District  of  Columbia 

Washington 

DC 

Clark  Atlanta  University 

Atlanta 

Fulton 

GA 

Kennesaw  State  College 

Marietta 

Cobb 

GA 

Loyola  University 

Chicago 

Cook 

IL 

Purdue  University 

West  Lafayette 

Tippecane 

IN 

Purdue  University  (Calumet) 

Hammond 

Lake 

IN 

Jefferson  County  Public  Schools 

Louisville, 

Jefferson  County 

KY 

French  River  Education  Center,  Inc. 

Dorchester 

Cumberland 

ME 

National  Aquarium 

Baltimore 

MD 

Black  Child  and  Family  Institute 

East  Lansing 

Ingram 

Ml 

Detroit  Area  Pre-Col.  Eng.  Program 

Detroit 

Wayne 

Ml 

Jackson  State  University 

Jackson 

Hinds 

Ml 

University  of  Minnesota 

Duluth 

Saint  Louis 

MN 

Bennett  College 

Greensboro 

Guilford 

NC 
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University  of  North  Carolina 

Wilmington 

New  Hanover 

NC 

Cook  College 

New  Brunswick 

Middlesex 

NJ 

New  Jersey  Institute  of  Technology 

Newark 

Essex 

NJ 

UMDNJ-New  Jersey  Medical  School 

Newark 

Essex 

NJ 

New  Mexico  Museum  of  Nature  Hist  & 
Sci. 

Albuquerque 

Bernalillo 

NM 

Bank  Street  College 

New  York 

New  York 

NY 

Eugenio  Mana  De  Hostos  Community  Col. 

Bronx 

Bronx 

NY 

John  Jay  College 

New  York 

New  York 

NY 

Rensselaer  Polytechnic  Institute 

Troy 

Rensselaer 

NY 

Rochester  Institute  of  Technology 

Rochester 

Monroe 

NY 

Science  Skills  Center 

Brooklyn 

Kings 

NY 

SUNY  College  (Fredonia) 

Fredonia 

Chautaugua 

NY 

SUNY  College  (Old  Westbury) 

Old  Westbury 

Nassua 

NY 

SUNY  College  (Stoney  Brook 

Stony  Brook 

Suffolk 

NY 

Prep  Tech  -  University  of  Toledo 

Toledo 

Lucas 

OH 

Oklahoma  State  University 

Stillwater 

Payne 

OK 

Delaware  Valley  College 

Doylestown 

Bucks 

PA 

University  of  Rhode  Island 

Kingston 

Washington 

Rl 

University  of  South  Carolina 

Columbia 

Richland 

SC 

South  Dakota  School  of  Mines  and  Tech. 

Rapid  City 

Pennington 

SD 

Oak  Ridge  Associated  Universities 

Oak  Ridge 

Knox 

TN 

Southwest  Texas  State  University 

San  Marcos 

Hays 

TX 

Texas  A&M  University 

College  Station 

Brazos 

TX 

The  Science  Place 

Dallas 

Dallas 

TX 

University  of  Texas 

Austin 

Travis 

TX 

Hampton  University 

Hampton 

VA 

Seattle  University 

Seattle 

King 

WA 

University  of  Washington 

Seattle 

King 

WA 

Marquette  University 

Milwaukee 

Milwaukee 

Wl 

Partnerships  for  Minority  Student  Achievement  (PIVISA)  Program 
Total  Number  Active  PMSAs  9 

Institution/Organization 

City 

County 

State 

Santa  Unified  School  District 

Santa  Ana 

Orange 

CA 

Los  Angeles  Unified  School  District  (Reg. 
C) 

Los  Angeles 

Los  Angeles 

CA 

New  Haven  Public  Schools 

New  Haven 

New  Haven 

CT 

Prince  Georges  County  Public  Schools 

Upper  Marlboro 

Prince  Georges 

MD 

Normandy  School  District 

St.  Louis 

St.  Louis 

MO 

Durham  Public  Schools 

Durham 

Durham 

NC 

Rochester  City  School  District 

Rochester 

Monroe 

NY 

Chattanooga  Public  Schools 

Chattanooga 

Hamilton 

TN 

Brownsville  Independent  School  District 

Brownsville 

Cameron 

TX 
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Comprehensive  Regional  Centers  for  Minorities  (CRCM)  Program 
Total  Number  Active  CRCMs  14 


Institution/Organization 

City 

County 

State 

Maricopa  Community  College 

Phoenix 

Mancopa 

AZ 

California  State  University 

Los  Angeles 

Los  Angeles 

CA 

Florida  A&M  University 

Tallahassee 

Leon 

FL 

Loyola  University 

Chicago 

Cook 

IL 

Northeastern  University 

Boston 

Suffolk 

MA 

Morgan  State  University 

Baltimore 

MD 

University  of  Missouri 

Rolla 

Phelps 

MO 

Jackson  State  University 

Jackson 

Hinds 

MS 

Montana  State  University 

Bozeman 

Gallatin 

MT 

New  Mexico  Highlands  University 

Las  Vegas 

San  Mequel 

NM 

Minorities  in  Math.,  Sci.,  and  Eng.  (M2SE) 

Cincinnati 

Hamilton 

OH 

PATHS/PRISM 

Philadelphia 

Philadelphia 

PA 

University  of  Texas 

San  Antonio 

Bexar 

TX 

University  of  Texas  (UTEP) 

El  Paso 

El  Paso 

TX 

Research  Careers  for  Minority  Scholars  (RCMS)  Program 
Total  Number  Active  RCMSs  50 

Institution/Organization 

City 

County 

State 

Talladega  College 

Talladega 

Talladega 

AL 

Tuskegee  University 

Tuskegee 

Macon 

AL 

Northern  Arizona  University 

Flagstaff 

Coconino 

AZ 

University  of  California 

Riverside 

Riverside 

CA 

California  State  University 

Hayward 

Alameda 

CA 

University  of  California 

La  Jolla 

San  Diego 

CA 

Harvey  Mudd  College 

Claremont 

Los  Angeles 

CA 

San  Diego  State  University 

San  Diego 

San  Diego 

CA 

University  of  California 

Irvine 

Orange 

CA 

Fort  Lewis  College 

Durango 

La  Plata 

CO 

Howard  University 

Washington 

DC 

Flonda  A&M  University 

Tallahassee 

Leon 

FL 

Clark  Atlanta  University 

Atlanta 

Fulton 

GA 

Morehouse  College 

Atlanta 

Fulton 

GA 

Spelman  College 

Atlanta 

Fulton 

GA 

Spelman  College 

Atlanta 

Fulton 

GA 

University  of  Guam 

Mangilao 

GUAM 

Southern  Illinois  University 

Edwardsville 

Madison 

IL 

Chicago  State  University 

Chicago 

Cook 

IL 

Iowa  State  University 

Ames 

Story 

lO 

Grambling  State  University 

Grambling 

Lincoln 

LA 

Southern  University 

Baton  Rouge 

East  Baton 
Rouge 

LA 
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Xavier  University 

New  Orleans 

Orleans 

LA 

MIT 

Cambridge 

Middlesex 

MA 

University  of  Maryland 

Baltimore 

MD 

University  of  Maryland  Eastern  Shore 

Pnncess  Anne 

Somerset 

MD 

Wayne  State  University 

Detroit 

Wayne 

Ml 

University  of  Michigan 

Ann  Arbor 

Washtenaw 

Ml 

Jackson  State  University 

Jackson 

Hinds 

MS 

Bennett  College 

Greensboro 

Guilford 

NC 

Princeton  University 

Princeton 

Mercer 

NJ 

Navajo  Community  College 

Shiprock 

Socorro 

NM 

CUNY  City  College      (2) 

New  York 

New  York 

NY 

SUNY  (Old  Westbury) 

Old  Westbury 

Old  Westbury 

NY 

Fordam  University 

New  York 

Bronx 

NY 

State  University  of  New  York  (SUNY) 

Stony  Brook 

Suffolk 

NY 

Polytechnic  University 

Brooklyn 

Kings 

NY 

University  of  Oklahoma 

Norman 

Cleveland 

OK 

Oklahoma  State  University 

Stillwater 

Payne 

OK 

Pennsylvania  State  University 

University  Park 

Centre 

PA 

University  of  Puerto  Rico 

San  Juan 

PR 

South  Carolina  State  University 

Orangeburg 

Orangeburg 

SC 

University  of  Texas  (UTEP) 

El  Paso 

El  Paso 

TX 

Texas  A&M  University 

College  Station 

Brazos 

TX 

University  of  Texas 

San  Antonio 

Bexar 

TX 

University  of  Texas 

Austin 

Travis 

TX 

Hampton  University 

Hampton 

VA 

Marquette  University 

Milwaukee 

Milwaukee 

Wl 

Research  Improvement  in  Minority  Institutions  (RIMI)  Program 
Total  Number  Active  RIMIs  61 


Institution/Organization 

City 

County 

State 

Alabama  A&M  University 

Normal 

Madison 

AL 

Tuskegee  University      (3) 

Tuskegee 

Macon 

AL 

Northern  Arizona  University 

Flagstaff 

Coconino 

AZ 

California  State  University      (2) 

Los  Angeles 

Los  Angeles 

CA 

California  State  University 

Carson 

Los  Angeles 

CA 

Howard  University 

Washington 

DC 

University  of  the  District  of  Columbia     (2) 

Washington 

DC 

Flonda  A&M  University      (2) 

Tallahassee 

Leon 

FL 

Clark  Atlanta  University      (5) 

Atlanta 

Fulton 

GA 

Morns  Brown  College 

Atlanta 

Fulton 

GA 

Chicago  State  University 

Chicago 

Cook 

IL 

Kentucky  State  University 

Frankfort 

Franklin 

KY 

Southern  University     (3) 

Baton  Rouge 

East  Baton 
Rouge 

U\ 
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Morgan  State  University 

Baltimore 

MD 

Wayne  State  University     (2) 

Detroit 

Wayne 

Ml 

Jackson  State  University      (2) 

Jackson 

Hinds 

Ml 

North  Carolina  A&T  State  University      (2) 

Greensboro 

Guilford 

NC 

New  Mexico  State  University      (3) 

Las  Cruces 

Dona  Ana 

NM 

New  Mexico  Highlands  University 

Las  Vegas 

San  Miguel 

NM 

University  of  New  Mexico 

Albuquerque 

Bernalillo 

NM 

City  College  (CUNY) 

New  York 

New  York 

NY 

University  of  Puerto  Rico       (3) 

Rio  Piedras 

PR 

University  of  Puerto  Rico      (2) 

San  Juan 

PR 

University  of  Puerto  Rico 

Mayaguez 

PR 

Tennessee  State  University 

Nashville 

Davidson 

TN 

Meharry  Medical  College     (5) 

Nashville 

Davidson 

TN 

St.  Mary"s  University 

San  Antonio 

Bexar 

TX 

University  of  Texas     (3) 

El  Paso 

El  Paso 

TX 

Prairie  View  A&M  University 

Prairie  View 

Waller 

TX 

University  of  Texas 

San  Antonio 

Bexar 

TX 

Texas  A&l  University 

Kingsville 

Kleberg 

TX 

Hampton  University       (5) 

Hampton 

VA 

Minority  Research  Centers  of  Excellence  (MRCE)  Program 
Total  Number  Active  MRCEs  8 


Institution/Organization 

City 

County 

State 

Alabama  A&M  University 

Normal 

Madison 

AL 

Howard  University 

Washington 

DC 

Clark  Atlanta  University 

Atlanta 

Fulton 

GA 

City  College  (CUNY) 

New  York 

New  York 

NY 

University  of  Puerto  Rico 

Mayaquez 

PR 

Meharry  Medical  College 

Nashville 

Davidson 

TN 

University  of  Texas 

El  Paso 

El  Paso 

TX 

Hampton  University 

Hampton 

VA 

Minority  Institutions  for  Excellence  (MIE)  Program 
Total  Number  Active  MIEs  (Planning  grants)  15 


Institution/Organization 

City 

County 

State 

Spelman  College 

Atlanta 

Fulton 

GA 

Southern  University 

Baton  Rouge 

East  Baton 
Rouge 

LA 

Xavier  University 

New  Orleans 

Orleans           j 

U\ 

Jackson  State  University 

Jackson 

Hinds             "^ 

MS 

City  College  (CUNY) 

New  York 

New  Yorks 

NY 

Central  State  University 

Wiberforce 

Greene 

OH 
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Oklahoma  State  University 

Stillwater 

Payne 

OK 

Lincoln  University 

Lincoln 
University 

Chester 

PA 

Universidad  Metropolitana 

Rio  Piedras 

PR 

University  of  Puerto  Rico 

Cayey 

PR 

Oglala  Lakota  College 

Kyle 

Shannon 

SD 

University  of  Texas 

El  Paso 

El  Paso 

TX 

St.  Mary's  University 

San  Antonio 

Bexar 

TX 

Texas  A&M  University  at  Kingsville 

Kingsville 

Kleberg 

TX 

Hampton  University 

Hampton 

VA 
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Questions  Submitted  for  the  Record 

by 

Congressman  Jerry  Lewis 


Critical  Technologies  lnstitute--FFPDC 

QUESTION:  The  Foundation  participates  in  the  Operating  Committee  which  tasks  the 
Critical  Technologies  institute  (CTI).  CTI  is  Federally  Funded  Research  and 
Development  Center  (FFRDC).  In  defense,  which  is  my  other  appropriations 
subcommittee,  we  fund  11  FFRDC's  and  they  have  a  combined  annual  budget  of  $1.3 
billion. 

We  have  spent  more  time  than  the  subject  justifies  in  that  subcommittee  addressing  the 
unique  status  of  FFRDC's.  The  controversial  issues  include  revolving  doors  between 
agency  programs  and  foundation  board  of  directors,  salaries  for  FFRDC  employees  that 
greatly  exceed  what  can  be  paid  in  the  civil  service,  and  the  indirect  expenses  of  such 
FFRDC's. 

Today  we  are  talking  about  a  $2  million  FFRDC.  That's  not  to  say  we  won't  be 
discussing  a  much  larger  entity  in  five  years. 

Which  federal  agency  in  the  operating  committee  actually  oversees  the  contract  with 
RAND  for  CTI? 

ANSWER:        The  National  Science  Foundation  administers  the  contract  with  RAND. 

QUESTION:  How  many  employees  will  receive  salaries  and  expenses  from  this  year's 
allocation  for  CTI? 

ANSWER:  The  estimated  number  of  employees  is  66  (20,4  FTEs)  for  both  FY  94 
and  FY  95. 

QUESTION:  What  are  top  2  or  3  research  priorities  which  will  be  undertaken  by  CTI  in 
FY  95? 

ANSWER:  CTI's  research  agenda  is  developed  by  the  Office  of  Science  and 
Technology  Policy,  consistent  with  certain  statutory  requirements.  The  aim  is  to  develop 
a  balanced  agenda  that  reflects  OSTP's  near  and  long  term  needs.  Some  projects  that 
CTI  will  be  working  on  in  FY  95  include: 

•  Federal  R&D  Expenditure  Database 

•  Support  of  the  National  Science  and  Technology  Council 

•  Environmental  Technology  Strategy 

•  Strategies  for  Promoting  the  Use  of  Technology  in  Education  and  Training 
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Earthquake  Research  Centers 

QUESTION:     In  1988  the  Foundation  completed  a  national  competition  which  resulted 
in  the  establishment  of  a  single  earthquake  research  center  in  Buffalo,  New  York.  I'm 
remembering  this  because  California  lost  out  in  that  competition. 

This  year  the  Foundation  will  actually  be  supporting  two  completely  separate  earthquake 
research  centers.  The  Buffalo  Center  is  within  the  Civil  &  Mechanical  Systems 
Subactivity  and  has  an  explicit  focus  upon  basic  research  into  the  structural  components 
of  buildings  and  bridges. 

You  will  also  be  supporting  the  Southern  California  Earthquake  Center  which  is  affiliated 
with  use.  My  understanding  is  that  their  work  is  not  so  much  about  structures  as  it  is 
about  models  for  earthquake  prediction. 

Aside  from  the  budgetary  reality  that  the  centers  are  funded  in  different  engineering 
subactivities,  are  they  really  performing  distinct  earthquake  research  missions? 

ANSWER:        The  two  centers  perform  different,  but  complementary,  functions. 

The  Southern  California  Earthquake  Center  (SCEC)  is  a  NSF  Science  and  Technology 
Center  which  is  funded  through  the  Geosciences  Directorate.  The  research  at  SCEC  is 
aimed  at  quantifying  earthquake  hazards  through  a  master  model.  This  model  uses 
data  from  the  Southern  California  area,  and  integrates  data  and  theory  into  a  geographic 
database  that  can  be  used  by  scientists,  engineers,  and  government  officials  to  reduce 
earthquake  hazards.  The  research  at  SCEC  is  closely  integrated  with  state  and  local 
engineering  and  emergency  preparedness  officials.  One  of  SCEC's  accomplishments 
has  been  the  identification  of  previously  unknown  fault  zones  within  the  Los  Angeles 
metropolitan  area. 

The  National  Center  for  Earthquake  Engineering  Research  (NCEER)  is  funded  through 
the  Engineering  Directorate  and  is  focused  on  the  hazards  earthquakes  pose  to  the  built 
environment,  including  buildings,  lifelines  and  bridges.  The  engineering  research  that  is 
conducted  at  NCEER  is  integrated  with  efforts  in  the  earth  and  social  sciences  to 
maximize  its  relevance  to  mitigation  and  preparedness  efforts  throughout  the  country. 
NCEER  also  has  a  proactive  information  dissemination  program,  which  enables  it  to 
make  research  results  available  in  a  timely  fashion  to  practitioners  and  code  officials. 
One  of  NCEER's  accomplishments  is  that  it  has  facilitated  the  adoption  of  seismic 
provisions  in  codes  in  the  East  as  well  as  in  other  parts  of  the  nation. 

QUESTION:  They  would  appear  to  be  funded  at  different  levels  with  approximately 
twice  as  much  going  to  Buffalo. 

Does  that  simply  reflect  the  fact  that  Buffalo  is  an  established  center  while  the  Southern 
California  Center  is  just  now  coming  together? 

ANSWER:  NCEER  has  received  $4  million  in  support  from  NSF  in  both  FY  93  and 
94.  while  SCEC  received  $1.8  million  and  $2.8  million,  respectively,  for  those  fiscal 
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years.  This  difference  in  funding  is  not  related  to  the  length  of  time  that  the  centers 
have  been  in  operation.  The  funding  level  for  each  center  reflects  the  unique  research 
and  training  activities  undertaken  at  the  centers. 

QUESTION;  Is  it  correct  that  your  FY  95  budget  provides  approximately  $2  million  to 
the  Southern  California  Earthquake  Center?  How  many  researchers  and  students  are 
involved  at  this  location? 

ANSWER:  The  FY  95  budget  request  includes  approximately  $3  million  for  the 
Southern  California  Earthquake  Center.  Additional  support  from  the  U.S.  Geological 
Survey  of  approximately  $1.2  million  is  anticipated.  The  number  of  researchers  and 
student  participants  are  approximately:  Faculty  Participants  -  49,  Non-Faculty 
Participants  -  29,  Visiting  Researchers  -  11,  Post  Graduate  Researchers  -  16,  Graduate 
Students  -  45,  Undergraduate  Students  - 10. 

Northridge  Supplemental 

QUESTION:  Public  Law  103-211,  the  supplemental  appropriations  bill  for  the 
Northridge  earthquake  and  U.S.  peacekeeping  expenses,  which  Congress  passed  last 
month,  provided  $15  million  for  studies  associated  with  that  natural  disaster. 

There  were  some  issues  during  our  deliberations  about  how  that  $15  million  would  be 
distributed  among  the  federal  agencies  that  contribute  to  the  National  Earthquake 
Hazard  Reduction  program. 

Does  the  Foundation  yet  understand  what  its  share  of  that  $15  million  will  be? 

ANSWER:  The  NSF  share  of  the  Northridge  Supplemental  will  be  $7  million,  with 
$2.4  million  going  to  the  Geosciences  Directorate,  and  $4.6  million  going  to  the 
Engineering  Directorate. 

QUESTION:  It  occurred  to  me  at  the  time  that  the  $15  million  for  research  should  not 
have  been  labeled  as  an  emergency  requirement.  And  yet,  we  were  told  that  there  was 
an  urgency  inasmuch  as  some  of  the  data  on  aftershocks  and  other  matters  could  only 
be  gathered  in  the  immediate  aftermath  of  the  earthquake. 

Has  the  money  been  released  to  you  by  FEMA  yet? 

ANSWER:  FEMA  is  in  the  process  of  transferring  to  NSF  the  Foundation's  share  of 
the  supplemental  funding.  Transfer  of  funds  documents  have  already  been  exchanged 
between  the  two  agencies. 

QUESTION:  Where  will  the  Foundation's  portion  of  the  money  go  and  what  do  you 
hope  to  accomplish  with  it? 

ANSWER:  Part  of  the  funds  will  be  used  to  supplement  the  Southern  California 
Earthquake  Center's  major  role  in  the  collection  of  penshable  information  on  the 
Northndge  earthquake  and  the  archival  of  that  data  in  a  form  readily  accessible  to 
others. 
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The  major  NSF  portion  of  the  funds  will  be  used  to  support  research  at  academic 
institutions  on  the  Northridge  earthquake  through  a  special  announcement  issued  by  the 
National  Earthquake  Hazards  Reduction  Program  (NEHRP)  agencies.  The  research  will 
cover  such  areas  as  the  hazard  environment,  the  built  environment,  and  socioeconomic 
impacts.  In  contrast  to  the  initial  efforts  of  the  NEHRP  agencies  to  collect  perishable 
information  on  the  event,  this  research  will  involve  more  systematic  data  collection  and 
analysis.  The  aim  is  to  learn  as  much  as  possible  from  the  Northridge  earthquake  that 
can  be  used  to  further  earthq       e  hazard  reduction  throughout  the  country. 


LIGO 

QUESTION:  This  marks  the  4th  consecutive  year  of  funding  for  construction  of  the  two 
American  gravitational  wave  detectors.  You  are  ramping  up  to  $50  million  in  FY  95  for 
LIGO. 

Is  it  correct  that  construction  funding  for  the  two  LIGO  sites  in  Washington  and 
Louisiana  will  terminate  with  the  FY  97  request  and  that  no  more  than  $55  Tnillion  will  be 
requested  in  each  of  the  last  two  years  of  the  program? 

ANSWER:  The  final  year  of  construction  funding  is  scheduled  to  be  FY  98.  Following 
the  reduction  from  $43  million  to  $35  million  in  FY  94,  the  completion  schedule  was 
delayed  to  FY  98.  This  delay,  together  with  an  anticipated  small  increase  in  the  number 
of  personnel,  to  strengthen  the  controls  on  cost,  schedule  and  scope,  will  lead  to  a 
modest  increase  in  the  cost.  We  expect  the  required  construction  funding  in  FY  96  and 
FY  97  to  be  $55  million  and  about  $15  million  in  FY  98.  These  costs  are  currently  being 
reviewed  by  NSF  with  the  assistance  of  an  outside  team  of  experts.  Preliminary 
activities  took  place  in  early  April.  The  current  plan  calls  for  the  cost  review  to  be 
completed  by  October  1,  1994.  The  report  will  enable  us  to  verify  or  correct  our 
estimates.  We  will  inform  the  Committee  as  additional  information  becomes  available. 

QUESTION;  I  understand  that  you  expect  a  groundbreaking  ceremony  at  the 
Washington  State  site  later  this  year.  Your  justification  mentions  that  land  acquisition 
negotiations  are  still  in  progress  for  the  Louisiana  component. 

What  is  the  nature  of  the  site  in  Livingston  Parish?  Is  it  a  former  federal  facility,  state 
land,  or  some  combination  of  private  and  government  land? 

ANSWER:  The  land  is  in  two  parcels,  both  privately  held.  The  larger  parcel  is  owned 
by  a  paper  company  that  uses  it  as  a  tree  farm.  Funds  have  been  appropriated  by  the 
Louisiana  State  Legislature  for  Louisiana  State  University  to  purchase  the  land.  The 
land  will  be  leased  for  a  nominal  sum  to  the  federal  government  for  use  by  LIGO. 

QUESTION:  Does  the  process  of  locating  a  federally  supported  facility  require  a  full 
blown  environmental  impact  statement  in  this  instance? 

ANSWER:  Construction  of  LIGO  will  require  either  a  Finding  of  no  Significant  Impact 
(FONSI)  or  a  full  Environmental  Impact  Statement.     An  environmental  study  at  the 
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Hanford  site  led  to  a  Finding  of  No  Significant  Impact  by  LIGO  at  Hanford.  An 
environmental  study  is  being  completed  for  the  Louisiana  site.  A  draft  report  of  this 
study,  soon  be  submitted  to  the  NSF,  recommends  a  FONSI.  If  the  NSF  agrees  with 
the  conclusions  of  the  report  and  finds  no  significant  impact  on  the  environment,  a  full 
blown  Environmental  Impact  Statement  will  not  be  required. 


National  Performance  Review 

QUESTION:  Under  the  Vice  President's  NPR  legislation,  it  is  anticipated  that  federal 
agencies  would  reduce  staff  through  various  means  by  approximately  12%  over  five 
years.  I  can't  help  but  note  that  NSF  has  a  modest  increase  scheduled  over  last  year. 

Did  you  receive  some  type  of  0MB  blessing  or  exemption  regarding  the  Foundation's 

contributions  under  NPR? 

ANSWER:  Although  NSF  has  received  no  exemptions  from  NPR  recommendations, 
NSF's  request  for  FTE  in  FY  1995  does  exceed  the  FTE  level  for  FY  1994,  The 
reductions  required  for  NPR  were  calculated  from  the  FY  1993  base  which,  for  NSF 
was  1343.  However  the  FY  1994  appropriation  for  Salaries  and  Expenses  was  not 
sufficient  to  fund  the  allowable  FTE  level.  In  addition,  the  Foundation  is  actively 
participating  in  the  National  Performance  Review's  recommendations  in  many  other 
ways.  For  example,  under  the  Government  Performance  and  Results  Act,  0MB  has 
designated  NSF  as  a  pilot  agency  in  five  activities  related  to  performance  planning  and 
performance  reporting. 

QUESTION:  The  chart  on  page  234  of  the  justification  details  how  the  proposed 
increase  of  40  FTE  would  be  allocated.  I  can't  help  but  note  that  none  of  the  additional 
employees  will  go  to  budget  finance  and  awards  management.  And  yet,  your 
justification  notes  that  the  Foundation's  workload  has  more  than  doubled  is  judged  by 
the  number  of  proposals  received. 

The  argument,  I  guess,  is  that  the  same  number  of  people  are  processing  an  increasing 
amount  of  work  over  time.  And  yet  these  increases  seem  to  be  allocated  into  individual 
disciplinary  directorates.  Can  you  help  me  understand  how  these  positions  were 
allocated? 

ANSWER:  Although  administrative  offices  would  also  benefit  from  FTE  increases, 
the  research  and  education  directorates,  where  the  time-consuming  processes  of 
program  development,  proposal  solicitation  and  evaluation,  and  program  review  occur, 
have  been  most  significantly  affected  by  growth  in  funding  levels.  Therefore,  they  have 
been  allocated  additional  FTEs.  To  arrive  at  our  allocation  of  FTE  between  the  research 
and  education  directorates,  we  examined  workload  across  the  Foundation  over  the  most 
recent  five-year  period  and  identified  the  directorates  where  additional  programmatic 
activity  over  this  period  has  had  the  greatest  impact  on  workload  and  associated  staffing 
requirements.  The  allocation  in  the  FY  1995  justification  reflects  both  the  staffing 
requirements  created  over  this  five-year  penod  and  the  new  requirements  due  to 
program  budget  levels  for  FY  1994  and  1995. 


137 

Congressman  Jerry  Lewis 

Advanced  Technological  Education-Community  Colleges 

QUESTION:  The  Foundation  proposes  to  spend  $17.6  million  in  FY  95  for  the 
Advanced  Technological  Education  program  which  was  authorized  by  Public  Law  102- 
476-the  Scientific  and  Advanced  Technology  Act. 

It's  my  understanding  that  the  authorization  level  for  this  program  is  actually  $35  million. 
Is  that  correct? 

ANSWER:  The  Advanced  Technological  Education  program  was  authorized  at  $35 
million  for  fiscal  year  1992;  and  $35  million  for  fiscal  year  1993. 

QUESTION:  FY  94  would  actually  be  the  first  year  in  which  the  Foundation  had  the 
funds  to  make  awards  to  community  colleges  under  this  program.  Is  that  correct? 

ANSWER:  Yes,  FY  94  was  the  first  year  in  which  the  Foundation  had  the  funds  to 
make  awards  to  community  colleges  under  the  Advanced  Technological  Education 
program;  however,  the  Foundation  did  make  awards  to  community  colleges  prior  to  FY 
1994. 

QUESTION:  Where  are  you  currently  in  terms  of  proposals  received?  How  many 
awards  do  you  expect  to  make  and  how  many  proposals  did  you  actually  receive? 

ANSWER:  On  November  1,  1993,  317  preliminary  proposals  were  received.  All 
have  received  assistance  and  advice.  In  addition,  on  November  1,  1993,  we  received 
33  formal  proposals  for  planning  grants  for  Centers.  Of  these  33  proposals,  six  awards 
were  made.  As  a  consequence  of  the  preliminary  proposal  process,  116  formal 
proposals  for  projects,  17  proposals  for  implementation  awards  for  Centers,  and  33 
proposals  for  planning  grants  for  Centers  have  been  received  to  date.  Decisions  on 
awards  will  be  made  in  FY  1994.  We  expect  to  fund  approximately  40  projects  and  up 
to  five  Centers  in  FY  1994. 

QUESTION:  The  authorization  bill  allows  the  creation  of  up  to  10  centers  for  technical 
education?  Will  you  be  creating  any  centers  with  either  the  FY  94  awards  or  the  funding 
we  provide  for  your  FY  95  request? 

ANSWER:  We  expect  to  fund  up  to  five  Centers  in  FY  1994  and,  depending  upon 
funding  availability,  up  to  three  in  FY  1995. 
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NATIONAL  SCIENCE  FOUNDATION  $3,200,000,000 


The  FY  1995  Budget  Request  for  the  National  Science  Foundation  is  $3,200.00  million,  an 
increase  of  $182.20  million,  or  6.0  percent,  over  the  FY  1994  Current  Plan  of  $3,017.80  million. 
This  level  includes  $2,474  million  for  research  activities  and  $586  million  for  education  and 
human  resources. 

This  investment  will  support  more  than  19,500  projects  in  research  and  education,  directly  involving 
almost  150,000  students,  teachers,  scientists,  mathematicians,  and  engineers.  These  activities  will 
produce  the  new  knowledge  necessary  to  address  a  range  of  national  priorities  and  to  advance  our 
understanding  of  all  types  of  scientific  phenomena  and  technological  processes.  These  activities  also 
contribute  directly  to  strengthening  the  scientific  and  technical  workforce  and  raising  the  scientific  literacy 
of  all  Americans. 


NSF's  Role  in  the  Nation's  Science  and  Technology  Strategy 

The  Administration  has  assigned  high  priority  to  investments  in  science  and  technology  that  will  help  to 
secure  the  nation's  future  economic  growth  and  social  progress.  In  the  February  1993  report  - 
Technology  for  America's  Economic  Growth,  A  New  Direction  to  Build  Economic  Strength  -  President 
Clinton  and  Vice  President  Gore  announced  a  science  and  technology  policy  that  is  built  around  three 
central  goals: 

•  Long  term  economic  growth  that  creates  jobs  and  protects  the  environment, 

•  A  government  that  is  more  productive  and  more  responsive  to  the  needs  of  its  citizens,  and 

•  World  leadership  in  basic  science,  mathematics  and  engineering. 

The  National  Science  Foundation's  many  unique  strengths  and  experience  in  the  basic  sciences  and 
engineering  enable  it  to  play  a  fundamental  and  central  role  in  fulfilling  all  three  of  the  Administration's 
science  and  technology  policy  goals.  Specifically,  NSF  is  committed  to: 

•  Ensuring  worid  class  standards  of  excellence  in  research  through  a  system  of  merit  review. 

•  Dedicating  its  resources  to  discovery,  understanding,  training,  and  education. 

•  Supporting  a  wide  range  of  activities  that  facilitate  innovation  in  both  research  and  education. 

•  Maintaining  the  flexibility  to  identify  and  pursue  new  opportunities. 

•  Leading  the  development  of  partnerships  between  industry,  universities,  and  govemment. 

•  Stimulating  advances  in  information  technologies  and  electronic  networks  that  make  both 
govemment  and  other  sectors  of  the  economy  more  efficient,  productive,  and  responsive. 

Furthemiore,  NSF's  FY  1995  Budget  Request  emphasizes  research  and  education  activities  that  address 
major  underiying  issues  and  challenges  facing  our  society  -  competing  in  worid  markets,  mitigating 
threats  to  the  environment,  improving  efficiency  in  all  sectors,  educating  our  citizens,  and  improving 
quality  of  life  for  all  Americans. 
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NSF  —  An  Investment  in  the  Nation's  Future 

The  National  Science  Foundation  is  the  only  federal  agency  mandated  to  maintain  the  health  and  vitality 
of  the  U.S.  academic  science  and  engineering  enterprise.  To  fulfill  this  responsibility,  the  Foundation's 
programs  provide  support  for  research  in  all  fields  of  the  natural,  physical,  and  social  sciences; 
mathematics;  engineering;  and  science,  mathematics,  and  engineering  education  at  all  grade  and 
achievement  levels. 

Because  so  many  of  the  challenges  facing  the  nation  require  sustained  progress  in  research  and 
education,  NSF's  programs  represent  a  vital  investment  in  the  nation's  future  -  and  all  of  NSF's  budget 
for  research  and  education  activities  has  been  classified  as  investment  in  the  President's  fiscal  year  1995 
budget. 

The  Foundation's  broad  base  of  activities  is  essential  to  sustaining  America's  tradition  of  excellence  in 
science,  mathematics,  and  engineering.  The  most  recent  round  of  Nobel  Prize  awards  testifies  to  these 
high  standards,  as  U.S.  researchers,  many  supported  by  NSF,  accomplished  a  near  "clean  swreep"  in 
scientific  areas.  Today,  NSF  is  dedicated  to  ensuring  that  this  tradition  of  excellence  contributes  to  the 
fullest  extent  possible  to  improving  the  quality  of  life  and  increasing  opportunities  for  all  Americans. 

Furthermore,  to  ensure  that  the  nation's  investment  in  NSF  produces  a  high  retum,  the  Foundation  is 
placing  greater  emphasis  on  evaluating  its  programs  and  tracking  progress  in  key  areas.  A  number  of 
programs  and  individual  projects  have  developed  milestones  that  provide  clear  indicators  of  the  viability 
of  particular  investments  and  their  prospects  for  success.  The  information  provided  by  these  measures 
will  help  the  agency  identify  priorities  for  future  budgetary  and  planning  decisions. 

A  summary  of  the  request  by  appropriation  follows. 


(Millions  of  Dollars) 

FY  1994 

FY  1993 

Current 

FY  1995 

Change 

Actual 

Plan 

Request 

Amount 

Percent    || 

Research  and  Related  Activities  /I 

2,046.31 

2,168  70 

2,34870 

180.00 

8  3% 

Education  and  Human  Resources 

505.06 

569  60 

586  00 

1640 

2.9% 

Academic  Research  Infrastructure  12 

49.75 

100.00 

55  00 

-45.00 

-450% 

Major  Research  Equipment  /3 

3407 

52.00 

70.00 

18.00 

346% 

Salaries  and  Expenses 

11084 

11830 

130.72 

12.42 

105% 

NSF  Headquarters  Relocation 

0.00 

520 

5.20 

0.00 

00% 

Office  of  Inspector  General 
TOTAL,  NSF 

3  69 

4.00 

4.38 

0.38 

9.5% 

$2,74973 

$3,017  80 

$3,200  00 

$18220 

6  0% 

1/  Displays  proposed  merger  of  Research  and  Related  Activities,  US  Polar  Research  Programs,  US  Antarctic  Loglsbcal 

Support,  and  Critical  Technologies  Institute  appropnations  into  a  redefined  Research  and  Related  Activities  approphation. 
2/  FY  1 994  Current  Plan  for  Academic  Research  Infrastructure  excludes  $1 0  million  proposed  for  rescission 
3/  Major  Research  Equipment  (MRE)  approphation  is  proposed  in  FY  1995  to  fund  the  construction  of  major  research 
equipment  currently  funded  through  the  Research  and  Related  Activities  appropnation    For  comparability,  the  FY  1 993 
and  FY  1994  amounts  for  these  construction  projects  are  shovm  in  MRE 
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Research  and  Education  in  Strategic  Areas 

The  FY  1995  NSF  Budget  Request  provides  strong  support  to  a  number  of  interagency  and  NSF 
initiatives  that  are  directly  relevant  to  national  priorities.  This  budget  provides  substantial  increases  to 
focused  sets  of  research  and  education  activities  in  areas  including  high  performance  computing  and 
communications;  global  change  research;  science,  mathematics,  engineering  and  technology  education; 
advanced  manufacturing  technology;  advanced  materials  and  processing;  biotechnology;  civil 
Infrastructure  systems;  and  environmental  research. 

(Millions  of  Dollars) 


Advanced  Manufacturing  Technology 
Advanced  Materials  and  Processing  Program 
Biotechnology 
Civil  Infrastructure  Systems 
Environmental  Research  including  Global  Change 

U.S.  Global  Change  Research  Program 

Environmental  Research 
High  Performance  Computing  and  Communications 
Science,  Math.  Engineering  and  Technology  Education 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

191.10 

196.27 

2.7% 

311.08 

313.18 

0.7% 

199.49 

205.69 

3.1% 

51.10 

54.10 

5.9% 

141.90 

207.52 

46.2% 

144.44 

156.04 

8.0% 

266  99 

328.62 

23.1% 

625.14 

650.19 

4.0% 

Note  Projects  wtilch  have  strong  connections  to  the  goals  and  objectives  of  more  than  one  initiatrve  are  difficult  to 
attribute  to  single  initiative  In  an  effort  to  present  a  more  precise  measure  of  its  research  and  education  initiatives, 
NSF  will  redefine  its  internal  data  collection  and  analysis  capabilities  so  that  the  allocation  of  resources  for  these 
initiatives  can  be  shown  in  a  mutually  exclusive  manner. 

Highlights  from  these  activities  Include: 

•  Global  Change  Research:  NSF's  support  for  the  U.S.  Global  Change  Research  Program  totals 
$207.52  million,  an  Increase  of  46.2  percent  or  more  than  $65  million,  over  FY  1994.  NSF's  efforts 
focus  on  improving  knowledge  of  the  fundamental  physical,  biological,  and  socioeconomic  processes 
related  to  global  change.  Special  attention  will  be  given  in  FY  1995  to  major  international  data- 
collection  and  analytical  programs;  to  climate  change  modeling  and  forecasting  activities;  to 
research  on  terrestrial  ecology;  to  research  on  climate  change  policy  processes;  and  to  advancement 
of  methods  for  conducting  integrated  assessments  related  to  global  change. 

Complementary  activities  supported  through  NSF's  Environmental  Research  initiative  total  more 
than  $156  million  In  FY  1995,  including  research  in  environmental  technologies  and  environmental 
biology. 


High  Performance  Computing  and  Communications  (HPCC):  NSF's  FY  1995  budget  Includes 
$328.62  million  for  HPCC,  an  increase  of  23.1  percent  or  almost  $62  million,  over  FY  1994. 
Ongoing  activities  support  research  in  areas  ranging  from  research  focused  on  parallel  computing,  to 
Grand  Challenge  and  National  Challenge  applications  that  have  direct  impacts  on  areas  such  as  the 
design  of  new  drugs  and  health  care,  to  research  on  the  development  of  digital  libraries  to  efforts  for 
remote  observation  and  experimentation  This  Request  includes  more  than  $50  million  for  the 
Information  Infrastructure  Technology  and  Applications  component  of  HPCC  which  seeks  to 
develop  the  common  services,  systems  and  environments  necessary  to  fulfill  the  Administration's 
vision  for  the  National  Information  Infrastructure  . 
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•  Advanced  Manufacturing  Technology:  Research  and  education  activities  in  Advanced 
Manufacturing  Technology  total  $196.27  million  in  FY  1995.  Ongoing  programs  support  fundamental 
research  in  areas  including  environmentally-benign  manufacturing  techniques;  advanced  fabrication 
and  processing  methods;  development  of  intelligent  manufacturing  systems;  and  the  Agile 
Manufacturing  Initiative,  a  coordinated  effort  of  NSF  and  ARPA.  The  FY  1995  increase  builds  on  a 
large  FY  1994  increase  and  focuses  on  research  involving  agile  manufacturing,  the  programmable 
factory,  and  rapid  prototyping. 

•  Science,  Mathematics,  Engineering,  and  Technology  Education:  As  discussed  below,  all  parts 
of  the  Foundation  contribute  to  strengthening  the  capabilities  of  the  nation's  scientific  and  technical 
workforce.  Funding  for  NSF's  portion  of  this  interagency  initiative  will  total  $650.19  million  in  FY 
1995,  over  half  of  wrfiich  is  specifically  aimed  at  K-12  education. 

In  all  of  these  focused  efforts,  including  the  Global  Learning  and  Observations  to  Benefit  the 
Environment  initiative,  the  research  and  education  activities  supported  by  NSF  are  designed  in  keeping 
with  both  the  agency's  mandate  of  maintaining  the  health  of  science  and  the  Administration's  goal  of 
maintaining  U.S.  world  leadership  in  science  and  engineering.  The  full  range  of  the  science  and 
engineering  disciplines  supported  by  NSF  participate  In  these  initiatives.  Therefore,  these  activities  fulfill 
the  agency's  fundamental  mission  of  promoting  the  progress  of  science  and  engineering,  and  at  the 
same  time  focus  on  the  strategic  needs  of  the  nation. 

Education  and  Training 

Virtually  every  dollar  spent  by  NSF  is  in  some  way  an  investment  in  education  and  training.  Research 
grants  provide  support  for  senior  scientists,  mathematicians  and  engineers,  postdoctoral  researchers, 
technicians,  graduate  students,  and  in  certain  instances,  undergraduates  and  secondary  school  students. 
Education  programs  reach  teachers  and  students  at  all  grade  and  achievement  levels  and  In  all  regions 
of  the  country,  with  the  goal  of  engaging  all  students  in  science  -  not  only  those  who  will  be  the 
engineers,  scientists,  technicians  and  teachers  of  the  future,  but  all  who  will  need  this  knowledge  to 
function  and  prosper  in  our  increasingly  technology-based  society. 

One  of  NSF's  foremost  contributions  to  the  nation's  science  and  engineering  capabilities  is  in  helping  to 
maintain  and  strengthen  the  scientific  and  technical  workforce.  An  example  of  NSF's  commitment  in  this 
area  is  the  Foundation's  Advanced  Technological  Education  program,  which  promotes  improvement  in 
technological  education  through  support  for  curriculum  development,  primarily  through  two-year  colleges. 
Other  innovative  programs  integrate  industry  concerns  into  academic  coursework  and  provide  students 
and  researchers  with  valuable  opportunities  to  interact  with  industry,  augmenting  and  enhancing 
academic  research  experiences. 

In  FY  1995,  support  for  education  and  training  will  total  approximately  $777  million  across  NSF,  including 
more  than  $650  million  for  the  Science,  Mathematics,  Engineering,  and  Technology  Education  initiative. 
Highlights  of  the  Foundation's  activities  include: 

•  Systemic  Refonm  In  K-12  Education:  NSF  will  continue  to  provide  national  leadership  to  spur 
reform  of  K-12  education  in  science,  mathematics,  engineering,  and  technology,  with  total  funding  of 
more  than  $360  million.  Of  particular  note  are  NSF's  systemic  reform  initiatives,  targeting  states, 
major  cities,  and  rural  areas  -  linking  school  systems  with  different  levels  of  govemment,  academic 
institutions,  local  businesses,  and  science  museums  and  other  organizations. 

•  Reform  of  Undergraduate  Education:  In  undergraduate  education,  NSF  provides  support  for 
course  and  curriculum  development;  laboratory  instrumentation;  research  experiences;  and  other 
programs  focused  on  technical,  two-  and  four-year  colleges,  and  universities.   Funding  totals  almost 
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$190  million,  including  nearly  $12  million  provided  for  an  Initiative  to  improve  technological 
workforce  capabilities. 

•  Graduate  and  Postdoctoral  Education:  Included  in  the  more  than  $94  million  for  graduate  and 
postdoctoral  education  and  training  programs  are  NSF  Graduate  Fellowships  and  Minority  Graduate 
Fellowships,  and  Graduate  Research  Traineeships. 

•  Evaluation  and  Assessment:  Since  evaluation  activities  are  essential  for  improving  ongoing  NSF 
education  and  training  programs,  as  well  as  for  identifying  successful  projects  for  widespread 
dissemination,  NSF's  funding  for  these  areas  will  total  more  than  $10  million  in  FY  1995.  an  increase 
of  14.5  percent. 

NumtKr  of  People  Involved  in  NSF  Activities 

Under  the  FY  1995  budget,  the  Foundation's  programs  will  directly  involve  almost  150,000  people, 
almost  twice  as  many  people  as  five  years  ago.  These  range  from  senior  researchers  working  at  major 
universities  to  secondary  school  students  participating  in  science  summer  camps. 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

23,000 

24,800 

25,800 

7,900 

8,400 

8,700 

4,300 

4,500 

4,900 

19,600 

20,700 

21,300 

11,400 

13,700 

14,100 

46,200 

55,200 

59,500 

11,100 

12,900 

12,900 

Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 
K-12  Teachers 
K-12  Students 

Total  Number  of  People  123,500       140,200       147,200 


In  addition,  an  estimated  10  million  people  are  indirectly  impacted  by  NSF  programs.  These  programs 
reach  K-12  students,  K-12  teachers,  and  researchers  through  activities  including  workshops;  informal 
science  activities  such  as  museums,  television,  and  videos;  outreach  efforts;  and  dissemination  of 
improved  curriculum  and  teaching  methods.  Further,  research  funded  by  NSF  has  had  a  broad  impact, 
ultimately  affecting  the  lives  of  all  Americans. 

improving  Efficiency  and  Productivity 

Under  this  budget,  NSF  will  continue  to  pursue  strategies  to  improve  its  internal  operations  and  its  ability 
to  serve  the  research  and  education  community.  As  was  noted  in  the  report  of  the  National  Performance 
Review  (NPR),  NSF  has  helped  pioneer  advances  in  such  areas  as  electronic  networking  and  the 
application  of  advanced  technologies  to  administrative  functions.  In  fact,  the  NPR  report  called  upon 
NSF  to  continue  pushing  fooArard  in  these  areas  and  to  develop  a  systematic  means  for  sharing  its 
achievements  with  other  Federal  agencies. 

NSF's  FY  1995  Budget  Request  includes  funding  for  a  number  of  specific  efforts  to  further  automate  the 
agency's  operations  and  improve  the  efficiency  of  its  programs. 
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•  To  move  toward  paperless  processing  of  research  grants,  NSF  will  invest  $3.0  million  on  research  to 
expand  its  capabilities  to  receive,  review,  and  process  proposals  electronically  and  to  disseminate 
publications  and  other  information  electronically.  This  will  result  in  reducing  the  administrative 
burden  on  universities  and  enable  grantees  to  receive  information  more  efficiently. 

•  In  FY  1995,  NSF  will  also  continue  to  develop  new  assessment  and  evaluation  techniques  as  part  of 
pilot  projects  under  the  Government  Performance  and  Results  Act. 

More  generally,  the  Foundation  is  placing  greater  emphasis  on  developing  milestones  and  specific 
evaluation  criteria  for  programs  throughout  the  agency.  For  example,  the  budget  justifications  for  major 
construction  projects  now  contain  specific  milestones  that  identify  critical  points  in  the  progress  of  each 
project. 

A  Vision  of  the  Future  of  NSF 

The  Administration,  through  its  investment  strategy,  has  outlined  a  vision  for  the  crucial  role  of  science 
and  technology  in  securing  a  brighter  future  for  all  Americans.  This -vision  includes  a  growing  economy 
that  provides  an  increased  number  of  high-wage,  high-skill  jobs;  a  cleaner  environment;  an  educational 
system  that  provides  a  foundation  for  continually  improving  skills  and  training;  and  a  vibrant  and  vital 
research  community  that  continues  to  set  world-class  standards  for  excellence  in  science,  mathematics, 
and  engineering. 

As  a  key  player  in  the  Federal  science  and  technology  effort,  the  National  Science  Foundation  will  work 
in  partnerships  with  other  agencies,  states,  and  industry  to  transform  this  vision  into  reality.  The 
programs  and  activities  supported  through  this  budget  will  advance  the  frontiers  of  new  knowledge  and 
bring  such  knowledge  to  bear  on  national  priorities,  spur  productivity  improvements  in  all  sectors,  lead 
reforms  at  all  levels  of  education,  and  help  to  develop  a  workforce  for  the  21st  Century  with  scientific  and 
technical  skills  of  the  highest  order. 

In  sum,  because  so  many  aspects  of  the  nation's  future  rest  upon  our  capabilities  in  science, 
mathematics,  and  engineering,  the  research  and  education  activities  supported  by  the  National  Science 
Foundation  represent  vital  and  necessary  investments  that  will  provide  the  highest  possible  return  to  all 
Americans. 
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ACTIVITY  SUMMARIES 

Funding  for  the  National  Science  Foundation  is  provided  in  the  following  seven  appropriations. 

Research  and  Related  Activities 

The  FY  1995  Request  for  Research  and  Related  Activities  (R&RA)  is  $2,348.70  million,  an  increase  of 
$180.0  million,  or  8.3  percent,  over  the  FY  1994  level  '^.  R&RA  funds  a  broad  range  of  activities 
focused  on  strengthening  the  nation's  scientific,  mathematics,  and  engineering  research  enterprise. 
Included  is  support  for  research  projects,  centers,  instrumentation,  user  facilities  necessary  for  forefront 
research,  and  education  and  training  activities.  Also  included  within  R&RA  is  support  for  research  in  the 
arctic  and  antarctic  regions,  and  the  necessary  logistics  and  operations  support  to  enable  such  research. 

Within  R&RA,  funding  for  research  and  education  in  strategic  areas  increases  by  approximately  12 
percent  over  the  FY  1994  planned  level.  Efforts  in  these  strategic  areas  produce  the  knowledge 
necessary  to  address  a  range  of  national  priorities,  to  advance  our  understanding  of  scientific 
phenomena  and  technological  processes,  and  to  strengthen  the  science  and  technical  workforce. 
Significant  increments  include: 

•  U.S.  Global  Change  Research  Program  increases  by  more  than  $65  million,  or  46.2  percent,  for  a 
total  of  $207.52  million.  Special  attention  will  be  given  in  FY  1995  to  major  international  data 
collection  and  analytic  programs;  to  climate  change  modeling  and  forecasting  activities;  to  research 
on  terrestrial  ecology;  to  research  on  policy  processes;  and  to  the  advancement  of  methods  for 
conducting  integrated  assessments. 

•  High  Performance  Computing  and  Communications  initiative  increases  by  more  than  $61 
million,  or  24.5  percent.  This  includes  more  than  $50  million  for  Information  Infrastructure 
Technology  and  Applications  for  infomnation  infrastructure  services,  system  development, 
intelligent  interfaces,  and  National  Challenge  Applications  Problems  in  areas  which  have  broad 
impact  on  the  nation's  competitiveness. 

•  Support  for  the  interagency  Science,  Mathematics,  Engineering  and  Technology  Education 

initiative  increases  by  more  than  $9  million,  or  8.4  percent,  to  $118.53  million.  R&RA-funded 
education  programs  are  directed  primarily  at  post-secondary  education.  Increased  support  in  FY 
1995  focuses  primarily  on  improving  undergraduate  education. 

Significant  support  is  also  provided  within  R&RA  for  efforts  in  strategic  areas  including  Advanced 
Manufacturing  Technology,  Environmental  Research,  Advanced  Materials  and  Processing,  Civil 
Infrastructure  Systems,  and  Biotechnology. 

Funding  for  fundamental  research  in  disciplinary  and  cross-disciplinary  research  in  all  fields  of  science 
and  engineering  supported  by  NSF  will  continue.  Within  R&RA,  research  project  support  increases  by 
10.3  percent  to  $1,406  million;  funding  for  centers  increases  by  4.4  percent  for  a  total  of  $184  million; 
support  for  facilities  increases  by  6.0  percent  to  a  total  of  $559  million;  and  funding  for  education  and 
training  activities  increases  by  5.2  percent  to  a  total  of  $199  million. 

1/  The  Majof  Research  Equipment  (MRE)  appropriation  is  proposed  in  FY  1995  to  fund  the  construction  of  the  Laser  Interferometer 
Gravitational  Wave  Observatory  (LIGO)  and  ttie  Gemini  8-metef  telescopes,  cun^ently  funded  through  RSRA.  For  comparaljility,  the  FY 
1 993  and  FY  1 994  amounts  for  ttiese  constnjction  projects  are  shovm  under  MRE. 
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Education  and  Human  Resources 

The  FY  1995  Request  for  Education  and  Human  Resources  (EHR)  is  $586.00  million,  an  increase  of 
$16.40  million,  or  2.9  percent,  over  the  FY  1994  Current  Plan.  EHR  supports  a  cohesive  and 
comprehensive  set  of  activities,  augmented  by  informal  science  experiences,  which  encompass  every 
level  of  education  and  every  region  of  the  country.  EHR  plays  a  major  role  in  science,  mathematics, 
engineering  and  technology  education,  funding  about  thirty  percent  of  the  total  federal  effort  in  FY  1995. 

•  Support  at  the  K-12  level  totals  $360.05  million,  an  increase  of  $8.87  million  over  FY  1994.  Included 
in  this  amount  are  Systemic  Reform  activities  ($86.06  million)  in  states,  urban  and  rural  areas,  and 
programs  to  meet  the  National  Education  Goals  in  science  and  mathematics,  established  in  1990  by 
the  President  and  the  nation's  governors. 

•  Support  at  the  Undergraduate  level  is  $102.25  million,  an  increase  of  $2.44  million  over  FY  1994. 
This  support  focuses  on  the  continued  efforts  of  reforming  curriculum  and  laboratory  instruction,  and 
upgrading  equipment.  Improving  undergraduate  preparation  of  K-12  teachers  and  addressing 
advanced  technician  training  continues  to  be  major  emphases. 

•  Support  at  the  Graduate  level  is  $63.39  million,  an  increase  of  $4.60  million  over  FY  1994.  Included 
in  this  support  is  a  modest  increase  in  both  the  stipend  and  the  cost  of  education  allowance  for  the 
Graduate  Fellowship  program.  The  number  of  fellows  will  be  sustained  at  approximately  2,400.  The 
Graduate  Traineeship  program  will  be  sustained  at  the  FY  1994  level. 

•  Advanced  Technology  Education  (ATE)  established  in  FY  1994,  is  $17.60  million,  an  increase  of 
$3.00  million  over  the  FY  1994  level.  ATE  promotes  improvement  in  advanced  teclinologicai 
education  curricula  and  instruction  to  help  in  the  transition  of  students  to  the  high-performance 
workforce.  The  increase  will  support  new  centers  and  expansion  of  curriculum  projects. 

Academic  Research  Infrastructure 

The  FY  1995  Request  for  Academic  Research  Infrastructure  is  $55.0  million,  a  decrease  of  $45.0  million 
from  the  FY  1994  Current  Plan  level  of  $100.0  million,  but  the  same  level  requested  in  FY  1994. 
Because  academic  infrastructure  needs  are  so  pervasive,  only  with  the  concerted  cooperative  effort  of 
every  agency  that  funds  academic  research,  and  with  the  support  of  the  Congress,  can  the  federal 
govemment  begin  to  address  the  large  scale  modernization  and  instrumentation  requirements  of  our 
science  laboratories  and  classrooms.  The  $55.0  million  Request  is  the  amount  NSF  feels  is  sufficient  to 
allow  the  continued  upgrading  and  improvement  of  research  facilities  and  instrumentation  at  academic 
institutions,  while  maintaining  the  Foundation's  traditional  role  in  the  research  community. 
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Major  Research  Equipment 

The  PK  1995  Request  for  the  new  Major  Research  Equipment  (MRE)  appropriation  is  $70.0  million. 
MRE  is  established  in  FY  1995  to  provide  funding  for  the  construction  of  major  research  facilities  that 
provide  unique  capabilities  at  the  cutting  edge  of  science  and  engineering.  Cun-ently  funded  through  the 
Research  and  Related  Activities  (R&RA)  appropriation,  these  constmction  projects  totaled  $34.07  million 
in  FY  1993  and  $52.00  million  in  the  FY  1994  Current  Plan.  The  FY  1995  Request  of  $70.00  million 
represents  an  $18.00  million  increase,  or  34.6  percent,  over  the  FY  1994  level  for  these  items. 

Projects  supported  by  this  Account  will  push  the  boundaries  of  technological  design  and  will  offer 
significant  expansion  of  opportunities,  frequently  in  totally  new  directions,  for  the  science  and 
engineering  community. 

Two  projects  currently  comprise  the  Major  Research  Equipment  Account:  the  Laser  Interferometer 
Gravitational  Wave  Observatory  (LIGO)  and  the  Gemini  Telescopes,  twin  8-meter  telescopes  in  the 
northem  and  southern  hemispheres  being  built  through  an  international  partnership. 

Salaries  and  Expenses 

The  FY  1995  Request  for  Salaries  and  Expenses  (S&E)  is  $130.72  million,  an  increase  of  $12.42  million, 
or  10.5  percent,  over  the  FY  1994  Current  Plan  level  of  $118.30  million.  The  Request  level  fully  funds 
the  Foundation's  staffing  requirement  of  1,243  full-time  equivalents  and  will  enable  NSF  to  exercise 
effective  management  of  its  programs  and  activities  and  to  continue  its  investment  in  advanced 
information  technology. 

Salaries  and  Expenses  provides  funds  for  staff  salaries  and  benefits,  and  general  operating  expenses 
necessary  to  manage  and  administer  the  NSF.  Funds  are  requested  separately  for  the  Office  of 
Inspector  General  and  for  NSF  Headquarters  Relocation,  the  appropriation  account  which  includes  funds 
to  reimburse  the  General  Services  Administration  (GSA)  for  expenses  incurred  to  relocate  the 
Foundation  to  its  new  Headquarters  location  in  Ariington,  Virginia. 

NSF  Headquarters  Relocation 

The  FY  1995  Request  for  NSF  Headquarters  Relocation  is  $5.20  million,  equal  to  the  FY  1994  level. 
This  appropriation  account  provides  annual  reimbursement  to  the  General  Services  Administration 
(GSA)  through  FY  1 998  for  expenses  incurred  by  GSA  pursuant  to  the  relocation  of  the  National  Science 
Headquarters  to  Arlington,  Virginia,  which  was  completed  in  January  1994. 

Office  of  Inspector  General 

The  Office  of  Inspector  General  (OIG)  was  established  to  promote  economy,  efficiency,  and 
effectiveness  in  administering  the  Foundation's  programs,  to  detect  and  prevent  fraud,  waste,  or  abuse 
within  NSF  or  by  individuals  that  request  or  receive  NSF  funding;  and  to  identify  and  resolve  cases  of 
misconduct  in  science.  The  FY  1995  Request  for  the  OIG  is  $4.38  million,  an  increase  of  $0.38  million 
over  the  FY  1994  level. 


78.961  0-94-6 
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RESEARCH  AND  EDUCATION  IN  STRATEGIC  AREAS 


NSF  provides  support  for  a  number  of  research  and  education  initiatives  in  strategic  areas.  These 
initiatives  increase  the  potential  for  early  application  of  newly  discovered  knowledge  by  promoting  and 
facilitating  cooperation  between  universities,  industries,  and  govemment.  Examples  of  initiatives 
emphasized  in  this  budget  are: 

(Millions  of  Dollars) 


Advanced  Manufacturing  Technology 

Advanced  Materials  and  Processing  Program 

Biotechnology 

Civil  Infrastructure  Systems 

Environmental  Research  including  Global  Change 

U.S.  Global  Change  Research  Program 

Environmental  Research 
High  Performance  Computing  and  Communications 
Science,  Math,  Engineering  and  Technology  Education 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

191.10 

196.27 

2.7% 

311.08 

313.18 

0.7% 

199.49 

205.69 

3.1% 

51.10 

54.10 

5.9% 

141.90 

207.52 

46.2% 

144.44 

156.04 

8.0% 

266.99 

328.62 

23.1% 

625.14 

650.19 

4.0% 

Note:  Projects  wtiich  have  strong  connections  to  the  goals  and  objectives  of  more  than  one  initiative  are  difficult  to 
attnbute  to  single  initiative  In  an  effort  to  present  a  more  precise  measure  of  its  research  and  education  initiatives, 
NSF  will  redefine  its  internal  data  collection  and  analysts  capabilities  so  that  ttie  allocation  of  resources  for  these 
initiatives  can  be  shown  in  a  mutually  exclusive  manner. 


Advanced  Manufacturing  Technologies  (AMT)  totals  $196.27  million,  an  increase  of  $5.17  million  or 
2.7%  over  FY  1994.  Ongoing  activrties  provide  an  expanded  focus  on  the  Integration  of  design, 
manufacturing  and  tHJsiness  management  processes  and  new  experimental  methods  for  the  rapid 
prototyping  of  new  products  and  new  manufacturing  systems;  and  develop  enabling  technologies  and 
computer-based  tools  needed  to  support  the  nation's  rapidly  changing  production  system.  Special 
attention  will  be  given  in  FY95  to  research  Involving  agile  manufacturing,  the  programmat)le  factory  and 
virtual  and  physical  rapid  prototyping. 

Advanced  Materials  and  Processing  Program  (AMPP)  totals  $313.18  million,  an  increase  of  $2.10 
million  or  0.7%  over  FY  1994.  The  FY  1995  program  builds  on  a  large  Increase  in  FY  1994  and  provides 
for 

material  synthesis  and  processing; 
theory,  modeling  and  simulation; 
manufacturing  of  advanced  materials;  and 
•        development  and  acquisition  of  advanced  instrumentation. 


NSF  will  emphasize: 


the  development  of  crucial  new  information  regarding  materials; 
educating  and  training  scientists  and  engineers  to  confront  the  materials- 
related  strategic  challenges  of  the  present  and  future;  and 
ensuring  the  availability  of  state-of-the-art  instrumentation  for  research 
and  training 


Biotechnology  funding  totals  $205.69  million,  an  increase  of  $6.20  million  or  3.1%  over  FY  1994. 
NSF's  efforts  focus  on  environmental  and  plant  biotechnology.  Goals  include  using  molecular  and  other 
emerging  technologies  to  develop  a  complete  understanding  of  the  basic  biology  of  plants,  so  that  It  will 
be  possible  to  engineer  such  capabilities  as  resistance  to  disease  and  the  ability  to  grow  in  poor  soils;  to 
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discover  novel  organisms,  genes,  and  biochemical  pathways  useful  for  environmental  rehabilitation;  and 
to  develop  biological  systems  to  detect  environmental  stress. 

Civil  Infrastaicture  Systems  totals  $54.10  million,  an  increase  of  3.00  or  5.9%  over  FY  1994.  The 
goals  of  the  initiative  are  to  develop  new  scientific  and  engineering  knowledge  leading  to  new  designs, 
more  durable  materials,  network  systems  with  better  controls  and  communications,  and  improved 
decision-making  and  management  processes.  Ongoing  activities  support  an  integrated  cross-directorate, 
multidisciplinary  research  effort  to  develop  and  apply  new  scientific  and  engineering  knowledge  in  the 
following  four  key  areas:  deterioration  science,  assessment  technologies,  renewal  engineering  and 
institutional  effectiveness  and  productivity.  The  FY  1 995  effort  will  expand  research  on: 

(1)  development  of  nondestructive  evaluation  techniques; 

(2)  innovative  remediation  methods  for  infrastructure  facilities; 

(3)  intelligent  materials  handling  and  new  construction  materials  and 
processes; 

(4)  control  devices  that  counteract  weaknesses  and/or  deformations; 

(5)  assessment  methods  and  cost-effective  retrofit  techniques  to  correct 
deficiencies  to  existing  structures  exposed  to  earthquake  hazards;  and 

(6)  social,  behavioral,  and  economic  factors  affecting  infrastructure 
management  and  productivity. 

U.  S.  Global  Change  Research  Program  (USGCRP):  NSF's  support  for  the  U.  S.  Global  Change 
Research  Program  totals  $207.52  million,  an  increase  of  more  than  $65  million  or  46.2%  over  FY  1994. 
Research  on  global  change  advances  fundamental  understanding  of  the  Earth's  dynamic  physical, 
biological,  and  socioeconomic  systems  and  the  interactions  among  those  systems.  In  addition  to 
research  on  Earth  system  processes  and  the  consequences  of  changes  in  those  systems,  NSF  programs 
facilitate; 

data-acquisition  and  data-management  activities  necessary  for  basic 
research  on  global  change, 
.        the  enhancement  of  modeling  designed  to  improve  representations  of 
Earth  system  interactions,  and 

the   advancement  of  analytic  modes  that  facilitate  the   conduct   of 
fundamental  research. 

NSF  also  supports  fundamental  research  on  the  general  processes  used  by  govemments  and  other 
organizations  to  identify  and  evaluate  different  types  of  policies  for  mitigation,  adaptation,  and  other 
responses  to  changing  global  environmental  conditions.  Special  attention  will  be  given  in  FY  1995  to 
major  intemational  data-collection  and  analytic  programs;  climate  change  modeling  and  forecasting 
activities;  research  on  terrestrial  ecology;  research  on  policy  processes;  and  the  advancement  of 
methods  for  conducting  integrated  assessments. 

Environmental  Research:  NSF's  support  for  multi-disciplinary  research  on  the  environment  totals 
$156.04  million,  an  increase  of  $11.60  million  or  8.0%  over  FY  1994.  emphasis  is  on  fundamental 
research  across  a  broad  front  of  sciences  (biology,  chemistry,  engineering,  geosciences,  materials, 
mathematics  and  social  sciences)  to  understand  the  environment,  predict  changes  in  it,  and  develop 
strategies  for  preserving  and  restoring  it  -  problems  of  enormous  size  and  complexity.  In  FY  1995 
special  attention  will  be  given  to: 

(1)  research  on  the  dynamics  of  critical  systems,  including  studies  of  the 
geochemistry  of  near-surface  environments,  the  mechanisms  by  which 
organisms  respond  to  environmental  signals;  and  the  role  of  biodiversity 
in  maintaining  the  health  of  marine  and  terrestrial  environment, 

(2)  integrated  modeling  and  analysis,  including  modeling  of  anthropogenic 
effects  on  the  environment,  particularty  at  regional  scales,  analysis  of 
geochemical  cycling  of  nutrients  and  contaminants  across  land,  estuary 
and  ocean  interfaces,  and  development  of  methods  and  algorithms  for 
mathematical  ecology;  and 
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(3)  research  on  mitigation  and  response  strategies,  with  a  special  emphasis 
on  enhancing  industry-academic  interactions  in  such  areas  as 
preventive  and  remedial  environmental  technologies,  environmentally 
sound  extraction  and  production  systems,  and  environmental  sensors 
and  control  systems. 

High  Performance  Computing  and  Communications  (HPCC)  totals  $328.62  million,  an  increase  of 
$61.63  million  or  23.1%  over  FY  1994.  Included  in  this  amount  is  an  increase  of  $31.65  million  for 
Information  Infrastructure  Technology  and  Applications  (IITA).  NSF's  HPCC  programs  provides  support 
for  basic  research  in  HPCC  technologies  and  applications,  national  HPCC  facilities  and  services,  and 
education  and  training.  Within  HPCC,  NSF  focuses  on: 

•  heterogeneous  and  distnbuted  scalable  systems  to  advance 
computational  science; 

on  overall  coordination  of  the  National  Research  and  Education  Networic 
(NREN  (sm))  program; 
«        the  development  of  software  technologies  to  address  Grand  Challenges; 

•  creating  a  cadre  of  scientists  and  engineers  to  exploit  advanced 
computational  technologies  in  all  disciplines;  expediting  the  application 
of  HPCC  technologies  to  infonmation  intensive  areas  such  as  digital 
libraries,  the  environment,  health  care  education  and  manufacturing; 
and 

laying  the  foundations  for  the  national  information  infrastructure. 

The  emphasis  in  FY  1995  is  on  the  transition  to  the  very  high  speed  backbone  network  services, 
research  on  national  challenge  application  problems;  adding  additional  parallel  processors  at  the  NSF 
Supercomputer  centers;  expanding  metacenter  and  regional  affiliates  activities;  and  increasing  Grand 
Challenge  Applications,  digital  libraries,  and  software  research  for  scalable  parallel  computing  systems. 

Science,  Mathematics,  Engineering,  and  Technology  Education  (SMETE)  totals  $650  19  million,  an 
increase  of  $25.05  million  or  4.0%  over  FY  1994.  NSF  support  addresses  many  of  the  challenges  posed 
by  the  National  Education  Goals  established  by  the  President  and  the  nation's  governors  in  1990  by 
developing  national  science  education  standards  at  all  levels  of  education.  SMETE  programs  address 
education  and  training  needs  at  all  levels:  K-12,  undergraduate,  and  post-graduate,  as  well  as  public 
science  literacy.  Efforts  focus  on  promoting  curricula  and  instruction  to  help  students  meet  the  demands 
of  the  high-performance  wori^force  of  the  future.  An  emphasis  in  FY  1995  will  be  on  the  Advanced 
Technology  Education  program.  In  addition,  systemic  reform  efforts  will  be  a  high  priority  in  FY  1995. 
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1,179.23 

1,330.16 

1,433.42 

7.8% 

608.27 

634.64 

656.83 

3.5% 

166.96 

184.51 

192.24 

4.2% 

680.74 

750.99 

777.21 

3.5% 
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MODES  OF  SUPPORT 

NSF  funds  a  broad  range  of  activities  focused  on  strengthening  ttie  nation's  scientific  and  engineering 
research  enterprise.  Support  for  research  and  education  activities  takes  many  forms,  including  awards 
for  individuals  and  small  groups  of  investigators  with  their  associated  equipment,  postdoctoral 
researchers  and  students;  research  centers;  national  user  facilities;  development  and  acquisition  of 
instrumentation  for  individual  or  shared  use;  graduate  and  postdoctoral  fellowships;  systemic  educational 
reform  activities;  and  workshops  and  conferences.  These  activities  can  be  characterized  as  follows: 

(Millions  of  Dollars) 

FY  1993       FY  1994       FY  1995     %  Change 
Modes  of  Support Estimate       Estimate       Estimate     FY  94  -  95 

Research  Projects 

Facilities 

Centers 

Education  &  Training 

TOTAL  \1  $2,635.20     $2,900.30     $3,059.70  5.5% 

1/  Excludes  Salaries  and  Expenses,  Office  of  Inspector  General,  and  NSF  Headquarters  Relocation 


RESEARCH  PROJECTS 

Research  projects  provide  support  for  individuals  and  small  groups  devoted  both  to  disciplinary  research 
in  traditional  fields  and  to  cross-disciplinary  fields  of  strategic  national  importance.  Components  of 
research  projects  may  include  support  for  researchers  along  with  postdoctoral  associates  and 
undergraduate  or  graduate  assistants.  It  may  also  include  instrumentation  and  equipment  necessary  to 
carry  out  research,  as  well  as  other  related  costs  such  as  travel  and  conference  support.  In  addition, 
some  infrastructure  funding  may  be  included  for  items  such  as  databases,  laboratories,  and  museums. 

FACILITIES 

The  National  Science  Foundation  supports  large  multi-user  facilities  which  require  very  long-term 
commitments  for  support.  These  facilities  are  usually  too  large,  complex,  or  expensive  for  individual 
researchers  or  small  distributed  groups  to  construct  on  their  own.  Support  for  these  unique  national 
facilities  is  essential  to  advance  U.S.  research  capabilities  and  to  perform  wortd  class  research.  These 
facilities  meet  the  need  for  multi-user  access  to  state-of-the-art  research  facilities  that  would  otherwise 
be  unavailable.  Facility  support  includes  funds  used  to  build,  maintain,  renovate,  or  operate  NSF  user 
facilities. 

NSF  facilities  include:  the  National  Center  for  Atmospheric  Research,  the  National  High  Magnetic  Field 
Laboratory,  Gemini  8-Meter  telescopes,  the  Laser  Interferometer  Gravitational  Wave  Observatory, 
national  astronomy  centers,  the  nanofabrication  facility,  the  oceanographic  research  fleet,  NSFNET,  and 
supercomputing  centers.  Also  included  are  smaller  user  facilities  in  the  geosciences,  materials  research, 
physics,  astronomy,  and  facilities  necessary  for  polar  research.  Support  is  also  provided  for  research 
and  research  training  facilities  modemization. 
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CENTERS 

NSF  support  for  centers  Is  based  on  the  premise  ttiat  some  scientific  questions  and  research  problems 
can  best  be  addressed  through  the  multidisciplinary,  long-term,  coordinated  research  efforts  of  many 
researchers  on  the  many  facets  of  a  complex  problem.  While  individual  centers'  goals  are  diverse,  all  of 
NSF's  centers  share  common  traits  including  well-defined  coordination  with  industry  to  ensure  that 
knowledge  quickly  migrates  into  the  private  sector;  and  a  strong  educational  component  to  aid  the 
training  of  this  nation's  next  generation  of  scientist  and  engineers  and  to  encourage  students  of  all  ages 
to  participate  in  science. 

Types  of  NSF  centers  include:  Science  and  Technology  Centers;  Engineering  Research  Centers;  the 
Earthquake  Research  Center;  the  Center  for  Ecological  Analysis  and  Synthesis;  Long  Term  Ecological 
Research  Sites;  Materials  Research  Science  and  Engineering  Centers;  Minority  Research  Centers  of 
Excellence;  the  Critical  Technologies  Institute;  Industry/University  Cooperative  Research  Centers,  and 
State  Industry/University  Cooperative  Research  Centers. 

EDUCATION  &  TRAINING 

NSF's  education  and  training  programs  support  activities  from  kindergarten  through  post-doctoral  levels, 
and  also  include  public  science  literacy.  These  efforts  aim  to  enable  U.S.  students  to  become 
scientifically  literate  citizens,  ensure  an  adequate,  well-trained  workforce,  and  maintain  U.S.  leadership  in 
science  and  technology.  Through  these  programs,  NSF  wort<cs  to  achieve  National  Education  Goals 
which  were  articulated  by  the  President  and  the  Governors  after  the  1989  Education  Summit. 

Precollege  programs  include  rural,  urtan,  and  statewide  systemic  reform  initiatives,  teacher 
enhancement  programs,  and  teacher  preparation  programs.  At  the  undergraduate  level,  NSF  supports 
course  and  curriculum  development,  Engineering  Coalitions,  and  Research  Experiences  for 
Undergraduates,  in  addition  to  the  new  Advanced  Technological  Education  Program.  Graduate 
programs  include  research  fellowships,  research  traineeships,  and  research  training  groups,  as  well  as 
dissertation  improvement  awards.  NSF  places  special  emphasis  on  groups  which  have  been  historically 
underrepresented  in  science  and  engineering  fields,  namely  women,  minorities,  and  persons  with 
disabilities.  In  addition,  NSF  funds  young  investigators,  a  Public  Science  Literacy  Program,  and  the 
Experimental  Program  to  Stimulate  Competitive  Research. 
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CENTERS 


The  National  Science  Foundation  supports  a  variety  of  centers  programs.    While  the  programs  are 
diverse,  they  do  share  several  premises: 

•  Some  scientific  questions  and  research  problems  can  best  be  addressed  through  the 
multidisciplinary,  long-term,  coordinated  research  efforts  of  a  number  of  scientists  working  in  unison 
on  the  many  facets  of  a  complex  problem; 

-•  —  A  strong  educational  component  to  aid  the  training  of  this  nation's  next  generation  of  scientists  and 
engineers  and  to  encourage  the  participation  in  science  and  engineering  of  students  of  all  ages  and; 

•  A  well-defined  coordination  with  industry  to  ensure  that  research  is  relevant  to  national  needs  and 
that  knowledge  quickly  migrates  into  the  private  sector. 

NSF  supports  1 63  centers.  These  centers  and  center  programs  are  listed  below. 

(Dollars  in  Millions) 


Year  of 

FY  1994 

Percent 

Program 

Number  of 

FY  1993 

FY  1994 

FY  1995 

Change 

Irutiation 

Centers 

Estmale 

Estimate 

Estimate 

FY  94 -95 

Engneenng  Research  Centers 

Sc«nce  A  Tectmoiogy  Cerners 

IrxJustryAJntver^ty  Cooperalr^e  Resea^c^  Centers 

Stale  IndustryOJnrversrty  Cooperatrve  Research  Centers 

Minority  Research  Centers  of  Excedtence 

Materials  Research  Scence  &  Engreenng  Centers 

Center  (or  Ecologca)  Anafyss  and  Synthesis 

Earthquake  Research  Center 

Lor^g-Term  Ecotogcai  Research  Sies 

Critical  Technotogies  lf\stitute 


1985 

18 

$47.50 

$51.50 

$51.50 

0.0% 

1987 

25 

51.47 

58.08 

59.81 

3.0% 

1973 

55 

4.00 

4.50 

4.50 

0.0% 

1991 

10 

2.70 

3.35 

3.35 

0.0% 

1987 

8 

7.71 

7.98 

7.98 

0.0% 

1972 

26 

38.58 

41,60 

4ai0 

1.2% 

1994 

1 

0.00 

1.00 

2.00 

100.0% 

1988 

1 

4.00 

4.00 

4.00 

0.0% 

1980 

18 

10.00 

11.00 

15.00 

36.4% 

1993 

1 

1.00 

1.50 

2.00 

33.3% 

TOTAL 


163 


$166.96 


$184.51 


$192.24 


4.2% 


Engineering  Research  Centers 

The  Engineering  Research  Center  (ERC)  program  was  established  to  address  fundamental  research 
issues  crucial  to  the  next  generation  of  technological  advances  from  an  engineering  systems 
perspective,  and  to  educate  a  new  generation  of  engineering  students  using  a  cross-disciplinary  team 
approach  to  problem  solving.  All  ERCs  focus  on  research  critical  to  U.S.  economic  competitiveness,  and 
have  a  strong  education  outreach  component.  They  also  give  priority  to  the  timely  transfer  of 
technological  advances  to  industry  and  other  users. 

NSF's  annual  funding  of  each  ERC  averages  approximately  $2.5  million,  with  a  range  of  $1.3  million  to 
$3.0  million.  Total  funding  from  all  sources  including  industry  averages  about  2.5  times  the  NSF 
contribution.  In  1993,  the  18  centers  had  over  600  industry  partners,  about  one  third  of  which  were  small 
businesses.  Over  the  life  of  the  program,  over  450  engineers  from  industry  have  worked  with 
engineering  students  and  faculty  in  the  ERCs,  and  the  ERCs  have  received  over  200  patents  and  have 
licensed  over  500  patents  and  software  products  to  industry. 

Science  and  Technology  Centers 

The  Science  and  Technology  Centers  (STCs)  Program  supports  innovative  interdisciplinary  research, 
education,  and  knowledge  transfer  efforts  in  fields  of  basic  science  and  mathematics.  STCs  are 
fostering  new  approaches  that  signal  a  new  collaborative  culture  among  university-  and  industry-based 
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researchers  and  educators  at  all  levels,  from  kindergarten  to  graduate  school.  The  Centers  provide 
opportunities  to  explore  research  problems  that  require  interdisciplinary  expertise,  access  to  state-of-the- 
art  instrumentation  and  facilities,  and  a  commitment  of  high  levels  of  support  for  sustained  periods  of 
time. 

STCs  have  amassed  an  impressive  record  of  research  accomplishments,  research  training,  contributions 
to  K-12  education,  and  timely  transfer  of  knowledge  and  technology  from  the  laboratory  to  industry. 
Traditional  barriers  among  disciplines  and  between  university,  governmental,  and  industry  laboratories 
have  been  removed,  creating  a  new  mode  of  leadership  and  management  in  research  and  education. 
STC  research  has  supported  training  of  hundreds  of  graduate  students  and  post-doctoral  fellows,  has 
pursued  research  of  interest  to  industrial  advisors,  has  engaged  scores  of  industrial  researchers  in  basic 
research,  and  has  spawned  new  companies,  products,  and  jobs.  STC  research  has  contributed:  new 
methods  of  synthesizing  industrial  diamonds;  new  market  products  in  the  areas  of  ultra-fast  lasers;  new 
designs  for  deep-space  sensors;  new  insights  into  earthquake  hazards  in  southern  California;  progress 
toward  high-temperature  superconducting  materials;  and  a  variety  of  other  developments  serving  the 
national  interest.  NSF's  annual  funding  of  each  STC  averages  approximately  $2.0  million  with  total 
funding  from  all  sources  including  industry  averaging  about  twice  the  NSF  contribution.  In  1993,  the  25 
centers  had  over  200  industry  partners. 

Industry/University  Cooperative  Research  Centers  & 
State/lndustryAJniversity  Cooperative  Research  Centers 

The  Industry/University  Cooperative  Research  Centers  (l/UCRCs)  encourage  industrial  investment  in 
academic  research  by  developing  partnerships  in  which  research  is  defined  by  firms  supporting  each 
center.  NSF  currently  supports  55  centers  involving  about  1 ,800  faculty  and  students  who  work  with  600 
firms  across  the  nation.  These  centers  have  spawned  a  wide  range  of  changes  In  industrial  processes 
and  numerous  advances  that  have  resulted  in  commercially  viable  products  and  technologies. 

The  State/Industry/University  Cooperative  Research  Centers  (S/l/UCRCs)  seek  to  enhance  local  and 
regional  economic  development,  and  actively  focus  on  technology  transfer  and  knowledge  deployment. 
The  support  of  these  technology-focused  centers  is  shared  by  NSF,  state  governments,  and  industry. 
Currently,  NSF  supports  ten  ce.nters,  in  which  168  companies  are  working  with  over  600  faculty  and 
students. 

Minority  Research  Centers  of  Excellence 

The  goals  of  the  Minority  Research  Centers  of  Excellence  (l\/IRCE)  program  are  to  upgrade  and  expand 
the  research  capabilities  of  the  most  productive  minority  institutions  and  to  increase  the  number  of 
baccalaureate  and  doctorate  degrees  earned  by  minority  students  as  well  as  to  address  research 
questions  requiring  a  multidisciplinary  center-based  approach.  Institutions  with  MRCE  grants  serve  as 
regional  research  and  training  centers  through  interactions  and  collaborations  with  other  institutions, 
other  NSF  and  Federal  programs,  and  with  the  industrial  sector. 

Materials  Research  Science  and  Engineering  Centers 

The  Materials  Research  Science  and  Engineering  Centers  (MRSEC)  program  supports  interdisciplinary 
materials  research  addressing  fundamental  problems  of  intellectual  and  strategic  importance.  MRSECs 
foster  an  interactive,  interdisciplinary  approach  by  researchers  to  address  problems  of  a  scope  or 
complexity  requiring  the  advantages  of  scale,  facilities,  and  interdisciplinary  breadth  provided  by  a 
university-based  Center.  They  include  active  collaboration  with  industry  and  other  sectors,  and  support 
educational  outreach  to  other  institutions.  The  MRSEC  Program  supersedes  the  Materials  Research 
Laboratories  and  Groups  programs. 

Center  For  Ecological  Analysis  and  Synthesis 

The  Center  for  Ecological  Analysis  and  Synthesis,  currently  scheduled  to  be  formally  established  late  In 
FY  1994,  will  serve  as  a  central  repository  and  clearinghouse  for  ecological  research  data,  making  this 
previously  inaccessible  data  available  to  researchers  woridwide.  The  goals  of  the  center  will  be  to  bring 
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together  groups  to  produce  integrative  and  comprehensive  statements  of  ecological  knowledge  that 
address  broad  scientific  and  policy  questions;  to  support  individual  scientists  to  produce  models  and 
comparative  analyses;  and  to  promote  efficient,  cost-effective  use  of  data  from  diverse  studies  in  a 
broad  array  of  disciplines  related  to  ecology  including  biology,  geology,  hydrology,  climateology,  and  the 
social  sciences.  This  center  will  be  coordinated  with  the  Long  Term  Ecological  Research  sites. 

Earthquake  Research  Center 

The  Earthquake  Research  Center  furthers  earthquake  hazard  mitigation  through  an  integrated  research 
and  technology  transfer  program  that  focuses  on  the  structural  and  non-structural  components  of 
buildings,  lifelines  (such  as  power  and  communications  networks),  roads,  and  bridges.  It  has  launched  a 
major  new  research  initiative  on  civil  infrastructure  systems  to  develop  guidelines  for  designing 
earthquake-resistant  highways  and  bridges  and  for  retrofitting  existing  systems.  Additional  funding  for 
the  center  is  provided  by  other  federal  agencies  and  the  state  of  New  York. 

Long  Term  Ecological  Research  Sites 

The  Long  Term  Ecological  Research  Site  (LTER)  program  supports:  long-term  analysis  of  ecological 
phenomena,  both  natural  and  human  influenced;  comparisons  of  observations  across  diverse 
ecosystems;  integration  of  information  from  multiple  sites  and  multidisciplinary  projects  through  cross- 
site  syntheses;  and  provision  of  large,  secure,  ecologically  diverse  sites  with  well-developed  support 
capabilities.  Extensive  computer  modeling  allows  regional,  national  and  intemational  synthesis  efforts. 

LTER  research  can  be  useful  for  immediate,  practical  problems  as  well  as  for  increasing  ecological 
knowledge.  For  example,  the  Sevilleta  Long  Term  Ecological  Research  (LTER)  site  in  New  Mexico 
evaluates  the  influence  of  climate  dynamics  on  rodent  populations,  plant  biodiversity  and  plant 
production.  The  studies  documented  that  population  increases  of  the  deer  mouse  (Peromyscus 
maniculatusl  were  responsible  for  last  year's  Hantavirus  epidemic  in  the  Southwest.  Analyses  of  tissues 
from  mice  collected  over  many  years  and  maintained  at  the  Sevilleta  LTER  are  being  used  to  determine 
when  the  new  virus  became  established  and  to  help  understand  the  ecological  and  climatic  factors 
responsible  for  the  deer  mouse  infestations. 

Critical  Technologies  Institute 

The  Critical  Technologies  Institute  is  a  federally-funded  research  and  development  center  that  provides 
analytical  support  to  the  Executive  Branch;  policy  guidance  for  the  Institute  is  provided  by  an  extemal 
Operating  Committee,  which  functions  as  the  goveming  board  of  the  institute.  The  views  of  U.S. 
industry,  colleges  and  universities,  and  Federal  and  State  agencies  involved  in  research  and 
development  or  utilization  of  technologies  considered  critical  for  U.S.  global  economic  or  defense 
leadership,  are  analyzed.  Through  such  analyses,  the  Institute  identifies  near-term  and  long-term 
objectives  for  research  and  development;  analyzes  the  production  capability  and  economic  viability  with 
respect  to  such  technologies;  and  provides  options  for  achieving  those  options. 
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NSF  Centers 

Pt  1993  DATA 
(Ootw  in  Maoni) 


NtjTiberof 

Parlkapating        Number  of 
Institutions Partneis 


TotaJ  NSF     Total  Leveraged      NunOei  of 
Support Supcxart Parti  opants 


Engvieemg  Researcti  Centers 

Sdence  &  Tetfmokigy  Certers 

Stale  aid  IndusttyAJnver^rty  Cooper^rw  Researcn  Certers 

Mnortty  Researcii  Certers  ol  Excelence 

Maleruis  Rasaarcti  Science  and  En^neenng  Certers 

Earthquake  Resaaf<^  Certer 

Long  Term  Ecdogicaf  Resaarcti  Sites 

Cntcaf  TectTxiogtes  Institute 

TOTAL 


8 
29 
23 

187 
NA 


206 

768 
5 

182 
16 
34 

NA 


$47.50 
51.47 

6.70 

7.71 
38^ 

4.00 
1000 

1.00 


$166.96 


SI  20.00 
51.40 
70  JO 
3.30 
79.40 
6.10 
13J0 
NA 


S344.00 


3.370 
3.297 
2.430 

981 

2.620 

85 

1.611 

NA 


Total  Number  of  Participating  Institutions:  all  academic  institutions  which  participate  in  activities  at 

the  centers. 

Number  of  Partners:  the  total  number  of  non-academic  participants,  including  industry,  states,  and 

other  federal  agencies,  at  the  centers. 

Leveraged  Support:  funding  for  centers  from  sources  other  than  NSF. 

Number  of  Participants:  the  total  number  of  people  who  utilize  center  facilities;  not  just  persons  directly 

supported  by  NSF. 
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Centers  Supported  by  the  National  Science  Foundation 


Engineering  Research  Centers 

Systems  Research  Center 

Net  Shape  Manufacturing 

Interlaaai  Engineering 

Plasma-Aided  Manufacturing 

Optoelectronic  Computing  Systems 

Compound  Semiconductor  Microelectronics 

Biotechnology  Process  Engineering 

AdvarK^ed  Combustion  Engineering 

Advanced  Technology  for  Large  Structural  Systems 

Engineering  Design 

Computational  Field  Simulation 

Intelligent  Manufacturing  Systems 

Advarx^d  Bectronic  Materials  Processing 

Data  Storage  Systems 

Telecommunications  Reseeirch 

Emerging  Cardiovascular  Technologies 

Biofilm  Engineering 

Offshore  Technology 

Science  and  Technology  Centers 

Center  for  Advanced  Cement-Based  Materials 

Ultrafast  Optica]  Science 

Advance  Liquid  Crystalline  Optical  Materials 

Particle  Astrophysics 

Moleculcir  Biotechnology 

Quantized  Bectronic  Structures 

Astrophysical  Research  in  Antarctica 

Photoinduced  Charge  Transfer 

Magnetic  Resonance  Technology  for  Basic  Biologcal  Research 

Computer  Graphics  and  Scientific  Visualization 

Analysis  arxj  Prediction  of  Storms 

Biological  Timing 

Center  for  Research  on  Parallel  Computing 

Light  Microscope  Imaging  and  Biotechnology 

Clouds,  Chemistry,  and  Climate 

Synthesis,  Growth,  and  Analysis  of  Electronic  Materials 

Southern  California  Earttx^uake  Center 

Computation  and  Visualization  of  Geometric  Structures 

Research  in  Cognitive  Science 

Engineering  Plants  for  Resistance  Against  Pathogens 

Superconductivity 

Discrete  Matiiematics  and  Theoretical  Computer  Science 

Microbial  Ecology 

High  Pressure  Research 

High  Performance  Polymetric  Adhesives  and  Composites 

Industry/University  Cooperative  Research  Centers 

Nondestitictive  Evaluation 


Institution 

Sta 

U  of  Maryland 

MD 

Ohio  State  U 

OH 

U  of  Minnesota 

MN 

U  of  Wisconsin 

Wl 

U  of  Colorado 

CO 

U  of  Illinois 

IL 

Massachusetts  Inst.  Tech      - 

MA 

Brigham  Young  U 

UT 

Lehigh  U 

PA 

Carnegie  Mellon  U 

PA 

Mississippi  State  U 

MS 

Purdue  U 

IN 

North  Carolina  State  U 

NC 

Carnegie  Mellon  U 

PA 

Columbia  U 

NY 

DukeU 

NC 

Montana  State  U 

MT 

Texas  A&M 

TX 

Northwestern  U 

IL 

U  of  Michigan 

Ml 

Kent  State  U 

OH 

U  of  California 

GA 

U  of  Washington 

WA 

U  of  California 

CA 

U  of  Chicago 

IL 

U  of  Rochester 

NY 

U  of  Illinois 

IL 

U  of  Utah 

UT 

U  of  Oklahoma 

OK 

U  of  Virginia 

VA 

RiceU 

TX 

Camegie  Melk>n  U 

PA 

U  of  Chicago 

IL 

U  of  Texas 

TX 

U  of  Southern  California 

CA 

U  of  Minnesota 

MN 

U  of  Pennsylvania 

PA 

U  of  California 

CA 

U  of  Illinois 

IL 

Rutgers  U 

NJ 

Michigan  State  U 

Ml 

State  U  of  New  Yor1< 

NY 

VA  Polytechnic  Institijte 

VA 

Iowa  State  U 

lA 
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Manufacturing  and  Automation  Research 

Dimensional  Measurement  and  Control  In  Manufacturing 

U  of  MA  Industry  Research  on  Polymers 

Ceramic  Research 

Microcontamination  Control 

Bectromagnetics  Research 

Engineering  Tribology 

Glass  Research 

Center  tor  Microengineered  Ceramics 

Nanostructural  Materials  Research 

Process  Analyticeil  Chemistry 

Measurement  and  Control  Engineering  Center 

Building  Performarxie  and  Diagrxjstics 

Advanced  Electron  Devices  and  Systems 

Ultra-High  Speed  Integrated  Circuits  and  Systems 

lUCRC  for  Biosurfaces 

Parallel,  DIstritxjted,  and  Intelligent  Systems 

Infomnation  Management  Research 

Wireless  Information  Networks 

Hazardous  Substarx»  Management 

Air  Conditioning  and  Refrigeration  Center 

Simulation  and  Design  Optimization  of  Mectianical  Systems 

Aseptic  Processing  and  Packaging  Studies 

Material  Handling  Research  Center 

Web  Handling  Research  Center 

Grinding  Research  &  Development 

Beri<eley  Sensor  &  Actuator  Center 

Applied  Polymer  Research 

Dielectric  Studies 

Advanced  Steel  Processing  and  Products  Research  Center 

Iron  and  SteelmaUang  Research 

Research  Center  for  Energetic  Materials 

Rhode  Island  Center  for  Thin  Rim  Interface  Research 

Cooperative  Research  Center  in  Coatings 

Polymer  Interfaces  Center 

Chemical  Process  Modeling  and  Control 

Separations  Using  Thin  Films 

Optical  Circuitry  Cooperative 

Microwave/Millimeler-wave  Computer-aided  Design 

Design  of  Analog- Digital  Integrated  Circuits 

Software  Engineering  Research  Center 

Center  for  Communications  and  Signal  Processing 

Machine  Tools  Systems 

Conrosion 

Ocean  Technology 

Composite  Design  &  Manufacturing 

Emission  Reduction 

Biodegradation 

High-Speed  Image/Signal  Processing 

Advanced  Communications 

Plastics  Recycling  Research 


U  of  Southern  California 

CA 

U  of  Michigan 

Ml 

U  of  Massachusetts 

MA 

Rutgers 

NJ 

U  of  Arizona 

AZ 

Nortt>eastem  U 

MA 

Northwestem  U 

IL 

NY  State  College  of  Ceramics 

NY 

U  of  New  Mexico 

NM 

U  of  l^rth  Texas 

TX 

U  of  Washington 

WA 

U  of  Tennessee 

TN 

Carnegie  Mellon  U 

PA 

U  of  Texas 

TX 

U  of  California 

CA 

State  U  of  New  Yori< 

NY 

U  of  Pittsburgh 

PA 

U  of  Arizona 

AZ 

Rutgers 

NJ 

New  Jersey  Inst,  of  Tech 

NJ 

U  of  Illinois 

IL 

U  of  Iowa 

lA 

North  Carolina  State  U 

NC 

GA  Institute  of  Technology 

GA 

Oklahoma  State  U 

OK 

U  of  Connecticut 

CT 

U  of  California 

CA 

Case  Western  Resen/e  U 

OH 

Pennsylvania  State  U 

PA 

Colorado  Scfiool  of  Mines 

CO 

Carnegie  Mellon  U 

PA 

NM  Inst,  of  Mining  &  Tech. 

NM 

Brown  U 

Rl 

Eastern  Mlcfiigan  U 

Ml 

Lehigh  U 

PA 

Lehigh  U 

PA 

U  of  Cotorado 

CO 

U  of  Arizona 

AZ 

U  of  Cotorado 

CO 

Washington  State  U 

WA 

Purdue  U 

IN 

North  Carolina  State  U 

NC 

U  of  Illinois 

IL 

OhioU 

OH 

U  of  Rhode  Island 

Rl 

Stanford  U 

CA 

NJIT 

NJ 

U  of  Massachusetts 

MA 

U  of  California 

CA 

Villarx)va  U 

PA 

Rutgers 

NJ 

22 


161 


Innovation  Management  Studies 
Health  Management  Research) 
Integrated  Pest  Management 

State  Industry/University  Cooperative  Researcti  Centers 

Microstnjcture  Composites 
Electronic  Packaging 
Intelligent  Intomnation  Retrieval 
Polymer  Composite  Processing 
Capsule  Pipeline  for  Coal 
Nonwoven  Textiles 
Rock  Mectianics 
Electronic  Imaging 
Electronic  Packaging 
Blomaterials 

Minority  Researcti  Centers  of  Excellence 

Analysis  of  Structures  and  Interfaces 
Cellular  and  Molecular  Biology 
Materials  Science 
Nuclear/High  Energy  Physics 
Nonlinear  Optics  and  Optical  Materials 
MaterieUs  Science 
Tropical  and  Caribbean  Research 
Theoretical  Studies  of  Physical  Systems 

Materials  Researcti  Science  and  Engineering  Centers 

High  Pressure  Synthesis  of  Materials 

Micro-mechanics  of  Failure-resistant  Materials 

Ultrafast  Spectroscopy  of  Nanostructures 

Micro-analysis  of  Hysteresis  in  Magnetic  Media 

Metastable  Growth  of  DiamorKJ  and  Diamond-like  Materials 

Stnjcture,  Dynamics,  and  Transitions  in  Polymer  Liquid  Crystals 

Ferroelectric  Liquid  Crystals 

Environmental  and  Stochastic  Aspects  of  Creep  Crack  Growth 

Absorption,  Epitaxy,  and  Growth:  The  Roll  of  Steps 

Studies  in  Physical  Adsorption 

Size  Effects  in  Ferric  Solids 

Electronic  Transport  in  Non-Fermi-Liquld  Materials 

Microstructured  Macromolecular  Soft  Materials 

Dilute  Magnetic  Semiconductors  and  their  Superiattices 

Grain  Boundaries  of  High  Temperature  Superconductors 

Mectianisms  of  Rim  Growth  Using  Chemical  Vapor  Deposition 

University  of  Chicago 

Harvard  University 

Massachusetts  Institute  of  Technology 

I^Jorthwestem  University 

Stamford  University 

Comell  University 

University  of  Illinois,  Urtana/Champain 

University  of  Massachusetts,  Amherst 

University  of  Pennsylvania 

University  of  California,  Santa  Bartjara 


Lehigh 

PA 

Arizona  State  U 

AZ 

North  Carolina  State  U 

t^C 

IS 

Case  Western  Reserve  U 

OH 

U  of  Maryland 

MD 

U  of  Massachusetts 

MA 

Michigan  State  U 

Ml 

U  of  Missouri 

MO 

Ntorth  Carolina  State  U 

NO 

U  of  Oklahoma 

OK 

U  of  Rochester 

NY 

State  U  of  New  York 

NY 

U  of  Texas 

TX 

City  College  of  New  Yort< 

NY 

Mehany  Medical  College 

TN 

U  of  Texas 

TX 

Hampton  U 

VA 

Alabama  A&M  U 

AL 

Howard  U 

Wash  D.C. 

U  of  Puerto  Rico 

PR 

Clark  Atlanta  U 

GA 

5 

Arizona  State  U 

AZ 

Brown  U 

Rl 

Brown  U 

Rl 

U  California  San  Diego 

CA 

Case  Western  Resen/e  U 

OH 

Case  Western  Reserve  U 

OH 

U  of  Colorado  Boulder 

CO 

Lehigh  U 

PA 

U  of  Maryland 

MD 

Pennsylvania  State  U 

PA 

Pennsylvania  State  U 

PA 

Princeton  U 

NJ 

Princeton  U 

NJ 

Purdue  U 

IN 

U  of  Wisconsin 

Wl 

U  of  Wisconsin 

Wl 

U  of  Chicago 

IL 

Harvard  U 

MA 

Mass  Inst,  of  Tech 

MA 

Northwestern  U 

IL 

Stanford  U 

CA 

Comell  U 

NY 

U  of  Illinois 

IL 

U  of  Massachusetts 

MA 

U  of  Pennsylvania 

PA 

U  of  California 

CA 
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Earthquake  Research  Center 

Long  Term  Ecological  Research  Sites 

Arctic  Tundra 

Cedar  Creek  Natural  History  Area 

Coweeta  Hydrologic  Laboratory 

Hubbard  Brook  Experimental  Forest 

Kellogg  Bioto^cai  Statk>n 

Uiqulllo  Experimental  Forest 

Nlwot  Ridge-Green  Lakes  Valley 

Palmer  Station,  Antarctica 

Virginia  Coast  Reserve 

H.J  Andrews  Experimental  Forest 

Bonanza  Creek  Experimental  Forest 

Central  Plains  ExpenmentJil  Range 

Harvard  Forest 

Jornada  Experimental  Range 

Konza  prairie  Research  Natural  Area 

McMurdo  Dry  Valleys 

North  Temperate  Lakes 

Sevilleta  National  Wikjllfe  Refuge 

Critical  Technologies  Institute 


state  U  of  New  York 

NY 

Marine  Bwtogical  Lab 

MA 

U  of  Minnesota 

MN 

U  of  Georgia 

GA 

Syracuse  U 

Nf 

Michigan  State  U 

Ml 

Inst,  of  Tropical  Forestry 

PR 

U  of  Cobrado 

CO 

U  of  California 

CA 

U  of  Virginia 

VA 

Oregon  State  U 

OR 

U  of  Alaska 

AK 

Cotorado  State  U 

CO 

Harvard  U 

MA 

OukeU 

NC 

Kansas  State  U 

KA 

Desert  Research  Institute 

NV 

U  of  Wisconsin 

Wi 

U  of  New  Mexkx> 

NM 

RAND  Corporation 

CA 
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FACILITIES 


The  National  Science  Foundation  supports  large,  multi-user  facilities  which  require  long-term 
commitments  for  support.  These  facilities  are  usually  of  a  scale  too  large,  complex,  or  expensive  for 
individual  or  small  groups  of  researchers  to  construct  on  their  ow^n.  They  meet  the  need  for  multi-user 
access  to  state-of-the-art  research  facilities  that  would  othenwise  be  unavailable.  Support  for  these  unique 
National  facilities  is  essential  to  advance  U.S.  research  capabilities  required  for  world  class  research. 
Support  also  includes  funding  for  staff  and  support  personnel  to  assist  scientists  in  conducting  research  at 
the  facilities. 


NSF  supports  the  following  facilities: 


(Millions  of  Dollars) 


Advanced  Scientific  Computing  Centers 

NSFNET 

National  Center  for  Atmospheric  Research 

National  Astronomy  Centers 

Laser  Interferometer  Gravitational  Wave  Observatory 

National  High  Magnetic  Field  Laboratory 

GEfi/IINI  8-Meter  Telescopes 

National  Nanofabricatlon  Users  Network 

Academic  Research  Fleet/Ship  Operations 

Academic  Research  Infrastructure 

Polar  Facilities 

Other  Facilities* 

TOTAL 


FY  1993 

FY  1994 

FY  1995 

%  Change 

Estimate 

Estimate 

Estimate 

94-95 

65.92 

68.07 

76.38 

12.2% 

30.11 

41.16 

46.16 

12.1% 

50.17 

5180 

56.49 

9.1% 

67.10 

65.43 

68.73 

5.0% 

20.00 

35.00 

50.00 

42.9% 

14.01 

12.00 

12.00 

0.0% 

14.07 

17.00 

20.00 

17.6% 

1.85 

3.45 

3.55 

2.9% 

46.77 

49  06 

52.55 

7.1% 

37.28 

55  00 

27.50 

(50.0%) 

195.38 

167.02 

167.02 

0.0% 

6561 

69.65 

76.45 

9.8% 

$608.27        $634.64        $656.83 


3.5% 


'Other  facilities  include  physics,  materials  research,  ocean  sciences,  upper  atmosphere,  and  earth  sciences  facilities. 

Advanced  Scientific  Computing  Centers 

These  facilities  provide  scientists  and  engineers  access  to  advanced  state-of-the-art  high  performance 
computers  at  four  national  supercomputer  centers:  San  Diego  Supercomputer  Center,  National  Center  for 
Supercomputing  Applications  (University  of  Illinois),  Pittsburgh  Supercomputer  Center,  and  Comell 
National  Supercomputer  Facility.  The  supercomputing  centers  are  dedicated  to  serving  long-term  needs, 
including  training  for  the  use  of  advanced  computing  by  the  academic  research  community.  They  are  also 
continually  updated.  Approximately  60%  of  the  funding  for  these  centers  is  provided  by  NSF,  with  the 
remainder  of  the  funding  coming  from  industry,  states,  universities  and  other  federal  agencies. 

NSFNET 

The  NSFNET  enables  and  expands  scholarly  communication  and  collaboration  by  providing  network 
access  for  researchers  and  educators  to  high  performance,  remote  scientific  facilities  (including 
supercomputer  centers),  and  to  Information  resources.  This  includes  support  for  interconnection  of 
midlevel  networks,  supercomputer  centers,  and  other  federal  agency  networks.  Network  connections  to 
midlevel  networks  from  institutions  of  higher  learning,  pre-college  institutions,  and  libraries  are  also 
supported  With  joint  funding  from  other  nations,  links  between  NSFNET  and  research  and  education 
networks  around  the  world  are  supported.  Funding  Is  also  provided  for  promising  developmental  and 
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demonstration  networking  projects  deriving  from  networking  and  communications  research  NSFNET  is 
the  principal  network  of  the  federal  National  Research  and  Education  Network  (NREN)  program 

National  Center  for  Atmospheric  Research  (NCAR) 

NCAR  facilities  serve  the  entire  atmospheric  sciences  research  community  and  part  of  the  ocean  sciences 
community  Facilities  available  to  university,  NCAR,  and  other  researchers  include  a  computing  center 
providing  supercomputer  resources  and  services  emphasizing  the  development  and  execution  of  large 
models  and  for  the  archiving  and  manipulation  of  large  data  sets.  NCAR  provides  research  aircraft  which 
can  be  equipped  with  sensors  to  measure  meteorological  and  chemical  state  parameters,  including 
temperature,  pressure,  dew  point,  winds,  and  ozone  NCAR  has  recently  acquired  a  Lockheed  C-130 
which  will  be  used  principally  for  long-range,  heavy-lift  tropospheric  research  support.  In  addition,  one 
airborne  and  two  portable  ground-based  radars  and  other  surface  sensing  systems  are  available  for 
atmospheric  research  Roughly  25%  of  the  funding  for  NCAR  facilities  is  provided  by  non-NSF  sources.  In 
FY  1994  about  1,500  researchers  and  students  utilized  NCAR  facilities. 

National  Astronomy  Centers 

There  are  three  National  Astronomy  Centers: 

The  main  facility  of  the  National  Astronomy  and  Ionosphere  Center  (NAIC)  is  the  305-meter-diameter 
radio  and  radar  telescope  located  at  Arecibo,  Puerto  Rico  NAIC  is  a  visitor-oriented  National  Research 
Center  devoted  to  scientific  investigations  In  radio  and  radar  astronomy  and  atmospheric  sciences.  NAIC 
provides  telescope  users  with  a  wide  range  of  research  and  observing  instrumentation,  including 
receivers,  transmitters,  movable  line  feeds,  and  digital  data  acquisition  and  processing  equipment. 

The  National  Optical  Astronomy  Observatories  (NOAO)  is  the  national  center  for  research  in  ground- 
based  optical  and  infrared  astronomy.  NOAO  includes  Kitt  Peak  National  Observatory,  Cerro  Tololo  Inter- 
American  Observatory,  and  the  National  Solar  Observatory.  Large  optical  telescopes,  obsen/ing 
equipment,  and  research  support  services  are  made  available  to  qualified  scientists 

The  National  Radio  Astronomy  Observatory  (NRAO)  is  headquartered  at  Charlottesville,  Virginia,  and 
operates  radio  telescopes  at  three  sites.  NRAO  makes  radio  astronomy  facilities  available  to  qualified 
visiting  scientists  and  provides  staff  to  help  them  to  use  the  large  radio  antennas,  receivers,  and  other 
equipment  needed  to  detect,  measure,  and  identify  radio  waves  from  astronomical  objects. 

Non-NSF  sources  provide  approximately  7%  of  the  funds  for  the  National  Astronomy  Centers. 

Laser  Interferometer  Gravitational  Wave  Observatory  (LIGO) 

LIGO  construction  began  in  FY  1992  as  a  collaboration  between  physicists  and  engineers  at  the  Califomia 
Institute  of  Technology  and  the  Massachusetts  Institute  of  Technology  to  test  the  dynamical  features  of 
Einstein's  theory  of  gravitation  and  to  study  the  properties  of  intense  gravitational  fields  from  their 
radiation.  LIGO  consists  of  two  identical,  but  widely  separated  detectors  (one  in  Hanford,  Washington,  and 
the  other  in  Livingston,  Louisiana)  that  will  be  used  for  fundamental  physics  experiments  directly  detecting 
gravitational  waves  and  gathering  data  on  their  sources. 

National  High  Magnetic  Field  Laboratory  (NHMFL) 

Construction  began  in  FY  1991  on  the  NHMFL  to  keep  the  U.S.  at  the  forefront  of  high  magnetic  field 
research.  Research  using  high  magnetic  fields  has  played  a  key  role  in  the  advancement  of  our 
knowledge  of  the  physical,  chemical,  biological  and  engineering  properties  of  materials.  The  NHMFL, 
located  at  Florida  State  University,  is  expected  to  be  fully  operational  in  1995.  Approximately  25%  of 
NHMFL  funds  are  provided  by  non-NSF  sources. 
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GEMINI  8-Meter  Telescopes 

The  Gemini  Telescopes  Project  will  construct  two  8-meter  telescopes,  one  In  Hawaii  and  one  in  Chile. 
Funded  through  intemational  collaboration,  these  new  generation  optical/infrared  telescopes  have  a 
significantly  larger  aperture  than  existing  instruments,  allowing  for  better  sensitivity,  spectral  and  spatial 
resolution 

National  Nanofabrication  Users  Network 

NSF  provides  support  for  research  on  the  fundamental  phenomena  and  processes  underlying 
nanostnjctures  technology  and  micro-electromechanical  systems.  To  support  the  national  infrastructure 
needs  for  these  burgeoning  research  fields,  NSF  has  established  the  National  Nanofabrication  Users 
Network  (NNUN),  a  network  of  university-based  user  facilities  that  will  offer  advanced  nano-  and  micro- 
fabrication  capabilities  to  researchers  in  academe,  industry,  and  govemment. 

Academic  Research  Fleet/Ship  Operations 

Oceanographic  facilities  include  ships,  submersibles  and  large  shipboard  equipment  necessary  to  support 
NSF-funded  research  and  the  training  of  oceanographers  Twenty-six  ships  are  included  in  the  U.S. 
academic  fleet,  operated  on  behalf  of  the  research  community,  primarily  through  NSF  funds.  Large  ships 
are  used  for  distant-water,  expeditionary  projects  such  as  global  change  research;  intermediate-sized 
ships  support  individual  investigator  research;  and  smaller  regional  ships  are  available  for  local  and 
coastal  research.  Special  purpose  ships  are  used  for  submersible  and  remotely  operated  vehicle  studies. 

Academic  Research  Infrastructure 

The  facilities  modernization  component  of  the  Academic  Research  Infrastructure  program  aims  to  improve 
the  Nation's  research  infrastructure  through  focused  investment  in  the  revitalization  of  facilities  used  for 
research  and  research  training.  Activities  encompassed  include  repair  or  renovation,  or  in  exceptional 
cases,  replacement  of  scientific  or  engineering  research  and  research  training  facilities.  Modernization  is 
focused  on  facilities  at  institutions  of  higher  education,  independent  nonprofit  research  institutions,  and 
research  museums.  Assistance  is  also  specifically  provided  for  graduate  and  undergraduate  institutions 
that  historically  have  received  limited  Federal  research  and  development  funds  to  enable  them  to  improve 
their  academic  science  and  engineering  infrastructure. 

Polar  Facilities 

Polar  facilities  make  research  possible  in  the  remote  and  hazardous  Antarctic  continent,'  where  all 
infrastructure  must  be  provided.  Three  research  stations  are  maintained  -  McMurdo,  South  Pole  and 
Palmer  Other  facilities  include  ski-equipped  aircraft,  helicopters,  research  vessels  (including  a  specially 
constructed  ice-breaking  research  vessel),  and  an  ice-breaking  supply  and  support  ship.  Logistical 
support  for  polar  facilities  is  supplied  in  part  by  DOD.  In  FY  1995  about  600  researchers  and  students  will 
utilize  the  Polar  facilities. 
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EDUCATION  AND  TRAINING 


The  National  Science  Foundation  places  a  high  priority  on  science,  mathematics,  engineering,  and 
technology  education.  These  efforts  focus  on  a  number  of  areas  related  to  National  Education  Goals: 

•  enabling  U.S.  students  to  become  well-infonmed,  scientirically  literate  citizens 

•  ensuring  an  adequate,  well-trained  workforce 

•  maintaining  U.S.  leadership  in  science  and  technology 

Much  of  NSF  support  is  associated  with  interagency  Science,  Math,  Engineering  and  Technology 
Education  efforts.  NSF's  programs  cover  all  education  levels:  pre-kindergarten  through  secondary: 
undergraduate;  graduate  (both  pre-  and  post-doctoral  study);  and  public  science  literacy.  In  addition, 
special  emphasis  is  placed  on  groups  which  have  been  historically  undenrepresenled  in  science  and 
engineering  fields,  namely  women,  minorities,  and  persons  with  disabilities.  Other  important  NSF 
education  and  training  efforts  include  programs  for  evaluation  and  dissemination,  which  ensure  that 
education  programs  achieve  their  goals  and  that  program  and  project  outcomes  reach  a  wide  audience. 
Education  and  training  totals  below  include  both  Education  and  Human  Resources  and  Research  and 
Related  Activities  appropriations. 

(Millions  of  Dollars) 


FY  1993 

FY  1994 

FY  1995 

%  Change 

Estimate 

Estimate 

Estimate 

FY  94  -  95 

K-12 

303.09 

351.72 

360.59 

2.5% 

Undergraduate 

151.55 

180.06 

189.60 

5.3% 

Graduate/Postdoctoral 

101.60 

87.33 

94.03 

7.7% 

Young  Investigators 

64.44 

64.36 

64.88 

0.8% 

EPSCOR 

24.65 

31.92 

31.92 

0.0% 

Other  Education  and  Training  Support 

35.41 

35.60 

36.19 

1.7% 

TOTAL 

$680.74 

$750.99 

$777  21 

3.5% 

K-12 

The  goal  of  NSF's  programs  at  the  K-12  level  is  for  all  students  to  succeed  in  mathematics,  science,  and 
technology.  To  accomplish  this  goal,  NSF  programs  are  directed  at  teachers,  students,  curriculum 
development,  and  systemic  reform.  Teacher  enhancement  and  teacher  preparation  programs  strengthen 
teachers'  knowledge  and  pedagogical  skills  and  create  a  network  of  teachers  who  are  better  able  to 
foster  reform  The  Young  Scholars  Program  recognizes  outstanding  precollege  students  and  provides 
research  and  networking  opportunities.  K-12  curricula  are  enhanced  through  the  instructional  materials 
development  program.  In  addition,  NSF's  systemic  reform  efforts  aim  to  make  lasting  improvements  in 
science,  mathematics,  and  technology  education  at  the  state  level,  in  urban  centers,  and  in  rural  regions. 
The  systemic  approach  involves  broad  partnerships  in  the  development  of  goals,  solutions,  and  actions. 

The  FY  1995  budget  request  includes  a  $1.00  million  increase  at  the  K-12  for  support  of  the  Advanced 
Technological  Education  program.  In  FY  1995,  systemic  reform  activities  are  increased  by  S8.00  million 
to  $86.06  million,  including  increases  of  $6.00  million  for  the  Urban  Systemic  Initiative  and  $2.00  million 
for  the  Rural  Systemic  Initiative.  Other  K-12  activities  are  maintained  at  their  FY  1994  levels. 
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Undergraduate 

NSFs  programs  support  many  facets  of  undergraduate  education,  including  instrumentation  and 
laboratory  improvement,  curriculum  development,  and  undergraduate  student  research.  In  order  to 
improve  the  quality  of  undergraduate  courses  and  curricula  in  the  sciences.  NSF  provides  money  to 
encourage  the  development  of  multi-  and  interdisciplinary  courses  as  well  as  encourage  science, 
mathematics,  and  engineering  faculty  members  to  take  leadership  in  developing  educational  experiences 
that  enhance  the  competence  of  prospective  teachers. 

NSF  programs  which  address  undergraduate  needs  include: 

•  Research  Experiences  for  Undergraduates  (RED),  which  provides  opportunities  for 
undergraduates  to  gain  valuable  scientific  research  experiences, 

•  Research  in  Undergraduate  Institutions  (RUl),  which  provides  support  for  research  and  research 
equipment  for  faculty  located  in  nondoctoral  departments  in  predominantly  undergraduate 
institutions, 

•  Engineering  Education  Coalitions,  v\rtiich  stimulate  innovative  and  comprehensive  models  for 
systemic  reform  of  undergraduate  engineering  education  and  aim  to  increase  the  retention  of 
students, 

•  Instrumentation  and  laboratory  improvement  projects,  which  develop  new  or  improved  laboratory 
courses  or  experiments  in  the  sciences  and  also  support  matching  grants  for  instructional 
instrumentation, 

•  Alliances  for  Minority  Participation,  which  supports  comprehensive  approaches  to  increase  the 
quantity  and  quality  of  underrepresented  minorities  who  successfully  earn  science  and 
engineering  baccalaureate  degrees,  and  the  number  who  go  on  for  graduate  study  in  these 
fields,  and 

•  Minority  Research  Centers  of  Excellence,  which  seek  to  increase  the  number  of  minorities  in 
science  and  engineering  by  making  substantial  resources  available  to  upgrade  the  capabilities  of 
the  most  research-productive  minority  institutions. 

In  order  to  meet  the  demands  for  a  highly-skilled,  competitive  technological  workforce,  the  Advanced 
Technological  Education  program  was  established  to  focus  on  educating  technicians  for  the  high 
performance  wori^place.  The  initiative  will  target  technician  education  programs  at  the  undergraduate 
and  secondary  school  levels  in  advanced  technology  fields  by  promoting  and  supporting  curriculum 
development  and  program  improvement. 

Undergraduate  activities  will  total  almost  $190.00  million  in  FY  1995,  an  increase  of  $9.54  million  over 
the  FY  1994  estimate.  Engineering  Education  Coalitions  will  increase  by  $3.00  million  in  FY  1995  for  a 
total  of  $18.00  million.  The  Advanced  Technological  Education  initiative  will  increase  at  the 
undergraduate  level  by  $2.00  million  for  a  total  of  $11.77  million.  Other  undergraduate  programs  with 
increases  in  FY  1995  include  REU,  RUl,  and  course  and  curriculum  development. 

Graduate/Postdoctoral 

NSF's  graduate  education  programs  are  designed  to  improve  the  human  resource  base  of  science  and 
engineering  in  the  United  States  and  to  increase  the  number  of  minority  scientists  and  engineers  who  are 
traditionally  underrepresented  in  advanced  levels  of  science,  mathematics,  and  engineering.  Programs 
include: 

•  Graduate  Fellowships  and  Minority  Graduate  Fellowships,  which  are  awarded  across  all  science, 
mathematics,  and  engineering  disciplines  to  provide  financial  support  for  outstanding  students 
during  their  graduate  studies, 

•  Graduate  Research  Traineeships,  which  are  awanjed  competitively  to  institutions  and  provide 
student  support  in  critical  areas  of  current  and  anticipated  national  priority, 

•  Research  Training  Groups  which  foster  multidisciplinary,  research-based  training  and  education 
at  the  graduate  level, 

•  Visiting  Professorships  for  Women,  which  provide  support  to  experienced  women  scientists  and 
engineers  who  serve  as  visiting  faculty  members  at  host  institutions,  and 
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•     Postdoctoral    study   and    research    fellowships,   which    are    sponsored    in   specific   research 
disciplines. 

Graduate  and  postdoctoral  programs  will  total  $94.03  million,  an  increase  of  $6.70  million  over  FY  1994. 
Included  in  this  amount  is  an  increase  of  $4.60  million  for  graduate  research  fellowships,  which  will  allow 
for  modest  increases  in  both  the  stipend  and  the  cost  of  education  allowance.  Additional  opportunities 
for  graduate  and  postdoctoral  training  is  provided  through  support  for  research  projects.  This  amount  is 
expected  to  total  $16.50  million  in  FY  1995,  an  increase  of  $2.1  million  over  FY  1994. 

Young  Investigators 

NSF  has  developed  programs  to  recognize  and  support  scientists  and  engineers  at  early  stages  in  their 
careers.  NSF  Young  Investigator  (NYI)  awards  encourage  the  development  of  future  academic  leaders 
in  science  and  engineering,  both  in  teaching  and  research.  NYI  promotes  cooperation  between 
academia  and  industry  by  encouraging  matching  support  from  industry  for  these  awards.  Presidential 
Faculty  Fellow  (PFF)  awards  support  the  scholariy  activities  of  young  science  and  engineering  faculty 
members  by  allowing  them  to  undertake  self-designed,  innovative  research  and  teaching  projects, 
establish  research  and  teaching  programs,  and  pursue  other  academic-related  activities. 

Funding  for  Young  Investigators  programs  total  $64.88  million  in  FY  1995. 

EPSCoR 

The  Experimental  Program  to  Stimulate  Competitive  Research  (EPSCoR)  is  designed  to  strengthen 
science  and  engineering  research  at  academic  institutions  in  participant  states.  This  improvement 
should  increase  these  states'  research  capability  and  their  overall  research  and  development 
competitiveness.  The  awards  assist  states  and  universities  in  identifying  individuals  and  institutions 
capable  of  producing  short-term  project  outcomes  and  long-term  systemic  change.  Eighteen  states  and 
the  Commonwealth  of  Puerto  Rico  are  currently  eligible  to  participate  in  EPSCoR. 

Funding  for  EPSCoR  will  be  sustained  at  the  current  levels  of  $31.92  million  after  significant  growth  in 
FY  1994. 


Other  Education  and  Training  Support 

NSF  also  supports  programs  for  public  science  literacy  and  groups  traditionally  underrepresented  in 
science  and  engineering  fields.  These  include  informal  science  education  and  programs  for  women  and 
minority  faculty  and  minority  institutions. 
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NUMBERS  OF  PEOPLE  INVOLVED  IN  NSF  ACTIVITIES 

Almost  150,000  people  are  directly  Involved  in  NSF  programs  and  activities,  receiving  salaries,  stipends,  or 
participant  support. 

In  addition,  an  estimated  10  million  people  are  indirectly  impacted  by  NSF  programs.  Ttiese  programs  reach  K- 
12  students,  K-12  teachers,  and  researchers  through  activities  including  workshops;  informal  science  activities 
such  as  museums,  television,  and  videos;  outreach  efforts;  and  dissemination  of  improved  curriculum  and 
teaching  methods. 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

23,000 

24,800 

25,800 

7,900 

8,400 

8,700 

4,300 

4,500 

4,900 

19,600 

20,700 

21 ,300 

11,400 

13,700 

14,100 

46,200 

55,200 

59,500 

11,100 

12,900 

12,900 

Senior  Researchers 
Other  Professionals 
Postdoctoral  Associates 
Graduate  Students 
Undergraduate  Students 
K-12  Teachers 
K-12  Students 

Total  Number  of  People 123.500         140,200         147,200 

Categories  of  people  participating  directly  in  NSF  programs  are  described  below. 

Senior  Researchers  include  scientists,  mathematicians,  engineers,  and  educators  receiving  funding  through 
NSF  awards.  These  include  both  researchers  who  are  principal  or  co-principal  investigators  on  research  and 
education  projects,  and  researchers  working  at  NSF-supported  centers  and  facilities. 

Other  Professionals  are  individuals  who  may  or  may  not  hold  a  doctoral  degrees  or  its  equivalent  who  are 
considered  professionals,  but  are  not  reported  as  senior  researchers,  postdoctoral  associates,  or  students. 
Examples  are  technicians,  systems  experts,  etc. 

Postdoctoral  Associates  are  individuals  who  have  received  Ph  D.,  M.D.,  D.Sc,  or  equivalent  degrees  less  than 
five  years  ago,  and  who  are  not  members  of  the  faculty  of  the  performing  institution.  Most  of  these  postdoctoral 
associates  are  supported  through  funds  included  in  research  projects,  centers  or  facilities  awards.  The  balance 
of  these,  less  than  5  percent,  are  recipients  of  postdoctoral  felllowships. 

Graduate  Students  Include  students  compensated  from  NSF  grant  funds.  Roughly  1 5  percent  of  these  students 
receive  support  through  programs  such  as  the  NSF  Graduate  Fellowships,  Minority  Graduate  Fellowships,  and 
Graduate  Traineeships.  The  balance  assist  senior  researchers  or  postdoctoral  associates  in  perfonning 
research,  and  are  supported  through  funds  included  in  research  projects,  centers  or  facilities  awards. 

Undergraduate  Students  include  students  enrolled  in  technical  colleges  or  baccalaureate  programs 
compensated  from  NSF  grant  funds.  They  may  either  be  assisting  senior  researchers  or  postdoctoral  associates 
in  performing  research,  or  participating  in  NSF  programs  specifically  aimed  at  undergraduate  students,  such  as 
Research  Experiences  for  Undergraduates  or  Alliances  for  Minority  Participation. 


33 


170 


K-12  Teachers  include  teachers  at  elementary,  middle  and  secondary  schools  These  teachers  participate  in  a 
direct,  intensive  enhancement  project,  which  includes  approximately  three  week  programs  with  follow-up 
activities. 

K-12  Students  are  those  attending  elementary,  middle  and  secondary  schools.  These  students  receive  direct 
support  in  NSF  programs,  such  as  the  Young  Scholars  program  and  the  Summer  Science  Camps, 
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NSF  FUNDING  PROFILE 


Approximately  half  of  the  awards  that  are  supported  In  a  particular  fiscal  year  are  competitively 
reviewed  in  that  year  through  NSF's  merit  review  process.  The  other  awanjs  are  continuations  of 
projects  that  were  competitively  reviewed  in  a  prior  year.  The  funding  rate  is  the  number  of 
competitive  awards  made  during  a  year  as  a  percentage  of  total  proposals  competitively 
reviewed.  It  indicates  the  probability  of  winning  an  award  when  submitting  proposals  to  NSF. 

The  annualized  award  size  displays  the  annual  level  of  support  provided  to  awardees  by  dividing 
the  total  dollars  of  each  award  by  the  number  of  years  over  which  it  extends.  Both  the  average 
and  the  median  annualized  award  size  for  competitively  reviewed  awards  are  shown. 

Average  duration  is  the  length  of  the  award  in  years.  The  duration  calculation  is  limited  to 
research  projects  and  excludes  other  categories  of  awards  which  fund  infrastructure-type 
activities  such  as  equipment  and  conference  awards  which  do  not  require  multi-year  support. 

The  Quantitative  Data  Tables  provided  under  a  separate  tab  are  based  on  all  proposals  and 
awards,  including  competitive  awards,  contracts,  cooperative  agreements,  supplements  and 
amendments  to  existing  grants  and  contracts. 


NSF  FUNDING  PROFILE 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

Total  Number  of  Awards 

18,216 

19,100 

19.500 

Statistics  for  Comoetitive  Awards: 

Number 

9.022 

9,300 

9.600 

Funding  Rate 

30% 

30% 

30% 

Median  Annualized  Award  Size 

$50,000 

$53,300 

$56,900 

Average  Annualized  Award  Size 

$82,832 

$89,800 

$91,500 

Average  Duration  (yrs.)  \1 

2.7 

2.8 

2.8 

1\  Average  Duration  includes  research  projects  only. 
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CHANGES  IN  BUDGET  STRUCTURE 


As  part  of  an  Administration  effort  to  reduce  the  administrative  burden  associated  with  maintaining  a  large 
number  of  separate  appropnations,  merger  of  the  U.S.  Polar  Research  Programs,  U.S.  Antarctic  Logistical 
Support  Activities,  and  Critical  Technologies  Institute  appropriations  into  the  Research  and  Related 
Activities  appropriation  is  proposed  for  P/  1995.  This  change  w\\  reduce  the  effort  associated  with 
preparation  of  accounting  and  budget  schedules  without  adversely  affecting  administrative  control  and 
accountability. 

A  new  appropriation,  Major  Research  Equipment,  has  been  created  to  provide  for  the  construction  of 
major  research  facilities  and  equipment  that  provide  unique  capabilities  at  the  cutting  edge  of  science  and 
engineering.  This  action  will  improve  our  ability  to  manage,  budget  and  account  for  these  projects. 
Projects  funded  from  this  appropriation  are  funded  through  the  Research  and  Related  Activities 
appropriation  in  Pi'  1994. 

A  crosswalk  showing  these  changes  in  budget  structure  is  provided  below. 

NATIONAL  SCIENCE  FOUNDATION  BUDGET  STRUCTURE 

FY  1995  REQUEST 

(Dollars  in  Thousands) 


New  Structure 

Research 

Education  and 

Academic 

Maior 

NSF 

Office  of 

and  Related 

Human 

Research 

Research 

Salaries  & 

Headquarters 

Inspector 

Tout,  Old 

Old  Structure 

Activities 

Resources 

Infrastructure 

Equipment 

Expenses 

Relocation 

General 

Structur* 

Research  and  Related  Activities 

2.121.270 

70.000 

J2.191.270 

Education  and  Human  Resources 

586.000 

$586,000 

U.S   Polar  Research  Programs 

162.830 

$162,830 

U.S  Antarctic  Logisbcs  Activities 

62.600 

$62,600 

Academic  Research  Infrastructure 

55.000 

$55,000 

Critical  Technologies  Institute 

2,000 

$2,000 

Salaries  and  Expenses 

130.720 

$130,720 

NSF  Headquarters  Relocation 

5.200 

$5,200 

Office  or  Inspector  General 

4.380 

$4,380 

Total.  New  Structure 

J2  348  700 

S586.000 

$55,000 

(70.000 

$130  720 

»5.200 

J4.380 

$3,200,000 
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FY  95  APPROPRIATION  LANGUAGE 

National  Science  Foundation 

RESEARCH  AND  RELATED  ACTIVITIES 

For  necessary  expenses  in  carrying  out  the  purposes  of  the  National  Science  Foundation  Act  of  1 950,  as 
amended  (42  U  S.C.  1861-1875),  [and]  the  Act  to  establish  a  National  Medal  of  Science  (42  U.S.C  1880-1881), 
and  section  822  of  the  National  Defense  Auttiohzation  Act  for  fiscal  year  1991.  as  amended  (42  U.S.C  6686); 
services  as  authorized  by  5  U.S.C.  31 09;  maintenance  and  operation  of  aircraft  and  purchase  of  flight  services 
for  research  support:  acquisition  of  aircraft:  [$1 ,986,000,000],  $2.348, 700.000.  of  whicti  not  to  exceed 
$227. 430. 000  stiall  remain  available  until  expended  for  ttie  Critical  Tectinologies  Institute,  Polar  research  and 
operations  support,  and  for  reimbursement  to  other  Federal  agencies  for  operational  and  science  support  and 
logistical  and  other  related  activities  for  the  United  States  Antarctic  program;  the  balance  to  remain  available  until 
September  30,  [1 995]:   7996  Provided.  That  receipts  for  scientific  support  services  and  materials  furnished  by 
the  National  Research  Centers  and  other  National  Science  Foundation  supported  research  facilities  may  be 
credited  to  this  appropriation:  Provided  further.  That  to  the  extent  that  the  amount  appropriated  is  less  than  the 
total  amount  authorized  to  be  appropriated  for  included  program  activities,  all  amounts,  including  floors  and 
ceilings,  specified  in  the  authorizing  Act  for  those  program  activities  or  their  subactivities  shall  be  reduced 
proportionally:   Provided  further.  That  [none  of  the  funds  made  available  under  this  heading  may  be  used  to 
acquire  through  lease,  purchase  or  other  means  an  arctic  research  vessel]  amounts  appropriated  in  prior  fiscal 
years  for  the  United  States  Polar  Research  Programs,  the  United  States  Antarctic  Logistical  Support  Activities, 
and  the  Critical  Technologies  Institute  shall  be  transferred  to  and  merged  with  this  appropriation  and  remain 
available  until  expended.   (Departments  of  Veterans  Affairs  and  Housing  and  Urban  Development,  and 
Independent  Agencies  Appropriations  Act,  1994.) 

EDUCATION  AND  HUWAN  RESOURCES  ACTIVITIES 

For  necessary  expenses  in  carrying  out  science  and  engineering  education  and  human  resources  programs  and 
activities  pursuant  to  the  purposes  of  the  National  Science  Foundation  Act  of  1 950,  as  amended  (42  US  C. 
1861-1875),  including  services  as  authorized  by  5  U.S.C.  3109  and  rental  of  conference  rooms  in  the  District  of 
Columbia,  [$569,600,000]  $586,000,000,  to  remain  available  until  September  30,  [1995]  t996.   Provided,  That  to 
the  extent  that  the  amount  of  this  appropriation  is  less  than  the  total  amount  authorized  to  be  appropriated  for 
included  program  activities,  all  amounts,  including  floors  and  ceilings,  specified  in  the  authorizing  Act  for  those 
program  activities  or  their  subactivities  shall  be  reduced  proportionally.  (Departments  of  Veterans  Affairs  and 
Housing  and  Urban  Development  and  Independent  Agencies  Appropriations  Act,  1994.) 

[UNITED  STATES  POLAR  RESEARCH] 

[For  necessary  expenses  in  carrying  out  arctic  and  antarctic  research  and  operational  support  and  for 
reimbursement  to  other  Federal  agencies  for  operational  and  science  support  and  other  related  activities  for  the 
United  States  Antarctic  program  and  the  Arctic  research  program  pursuant  to  the  National  Science  Foundation 
Act  of  1950,  as  amended  (42  U.S.C.  1861-1875);  maintenance  and  operation  of  aircraft  and  purchase  of  flight 
services  for  research  and  operations  support;  improvement  of  environmental  practices  and  enhancements  of 
safety:  services  as  authorized  by  5  U.S.C.  3109;  maintenance  and  operation  of  research  ships  and  charter  or 
lease  of  ships  for  research  and  operations  support;  hire  of  passenger  motor  vehicles;  not  to  exceed  $2,500  for 
official  reception  and  representation  expenses;  $158,100,000,  to  remain  available  until  expended:  Provided, 
That  receipts  for  support  services  and  materials  provided  for  non-Federal  activities  may  be  credited  to  this 
appropriation:   Provided  further.  That  none  of  the  funds  made  available  under  this  heading  may  be  used  to  enter 
into  a  new  charter  or  lease  for  the  use  of  a  research  vessel  refurbished  or  modernized  in  a  foreign  shipyard  or  of 
a  new/ly-constructed  research  vessel  built  in  a  foreign  shipyard  ]  (Departments  of  Veterans  Affairs  and  Housing 
and  Urban  Development,  and  Independent  Agencies  Appropriations  Act,  1994.) 
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[UNITED  STATES  ANTARCTIC  LOGISTICAL  SUPPORT  ACTIVITIES] 

[For  necessary  expenses  in  reimbursing  Federal  agencies  for  logistical  and  other  related  activities  for  the  United 
States  Antarctic  program  pursuant  to  the  National  Science  Foundation  Act  of  1950,  as  amended  (42  U.S.C 
1861-1875):  acquisition,  maintenance,  and  operation  of  aircraft  for  research  and  operations  support; 
improvement  of  environmental  practices  and  enhancements  of  safety;  $62,600,000,  to  remain  available  until 
expended:  Provided.  That  receipts  for  support  services  and  materials  provided  for  non-Federal  activities  may  be 
credited  to  this  appropriation.]  (Departments  of  Veterans  Affairs  and  Housing  and  Urban  Development,  and 
Independent  Agencies  Appropriations  Act,  1994.) 

ACADEMIC  RESEARCH  [FACILITIES  AND  INSTRUMENTATION]  INFRASTRUCTURE 

For  necessary  expenses  in  carrying  out  an  academic  research  (facilities  and  instrumentation]  infrastructure 
program  pursuant  to  the  purposes  of  the  National  Science  Foundation  Act  of  1950,  as  amended  (42  U  S.C.  1861- 
1875),  including  services  as  authorized  by  5  U.S.C.  3109  and  rental  of  conference  rooms  in  the  District  of 
Columbia,  [$100,000,000]  $55,000,000.  to  remain  available  until  September  30,  [1995]  ^996    (Departments  of 
Veterans  Affairs  and  Housing  and  Urban  Development,  and  Independent  Agencies  Appropriations  Act,  1994.) 

SALARIES  AND  EXPENSES 

For  necessary  salaries  and  expenses  in  carrying  out  the  purposes  of  the  National  Science  Foundation  Act  of 
1950,  as  amended  (42  U  S.C  1861-1875);  services  authorized  by  5  U  S  C.  3109;  hire  of  passenger  motor 
vehicles;  not  to  exceed  [$6,000]  $9,000  for  official  reception  and  representation  expenses;  uniforms  or 
allowances  therefore,  as  authorized  by  law  (5  U.S.C  5901-5902);  [rental  of  conference  rooms  in  the  District  of 
Columbia;]  reimbursement  of  the  General  Services  Administration  for  security  guard  services;  [$1 18,300,000] 
$130,720,000.  Provided.  That  contracts  may  be  entered  into  under  salaries  and  expenses  in  fiscal  year  [1994] 
1995  for  maintenance  and  operation  of  facilities,  and  for  other  services,  to  be  provided  during  the  next  fiscal 
year    (Departments  of  Veterans  Affairs  and  Housing  and  Urban  Development,  and  Independent  Agencies 
Appropriations  Act,  1994.) 

OFFICE  OF  INSPECTOR  GENERAL 

For  necessary  expenses  of  the  Office  of  Inspector  General  in  carrying  out  the  provisions  of  the  Inspector  General 
Act  of  1978,  as  amended,  [$3,997,000]  $4,380,000,  to  remain  available  until  September  30,  [1995]  1996. 
(Departments  of  Veterans  Affairs  and  Housing  and  Urban  Development,  and  Independent  Agencies 
Appropriations  Act,  1994.) 

NATIONAL  SCIENCE  FOUNDATION  HEADQUARTERS  RELOCATION 

For  necessary  support  of  the  relocation  of  the  National  Science  Foundation,  $5,200,000  to  remain  available  until 
expended:  Provided,  That  these  funds  shall  be  used  to  reimburse  the  General  Services  Administration  for 
services  and  related  acquisitions  in  support  of  relocating  the  National  Science  Foundation.  (Departments  of 
Veterans  Affairs  and  Housing  and  Urban  Development,  and  Independent  Agencies  Appropriations  Act,  1994.) 

[CRITICAL  TECHNOLOGIES  INSTITUTE] 

[For  necessary  expenses  for  support  of  the  Critical  Technologies  Institute  as  authorized  by  Section  822  of  the 
National  Defense  Authorization  Act  for  Fiscal  Year  1991,  as  amended  (42  U.S.C.  6686),  $1,500,000,  to  remain 
available  until  expended]  (Departments  of  Veterans  Affairs  and  Housing  and  Urban  Development  and  Related 
Agencies  Appropriations  Act,  1994.) 
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SUMMARY  OF  FY  1995  BUDGET  BY  APPROPRIATION  AND  ACTrVTTY 

(OOUJUIS  IN  THOtJSANDSI  


FY  1994 

CHANGE 

FY  1993 

FY1»»4 

CURRENT 

FY  1995 

FY'  95  Req/FY'  94  CP 

ACTLAL 

REQUEST 

PLAN 

REQIXST 

AMOUNT                 PERCENT 

tiESEAMCE  ASD  R£1ATED  ACTTVmES /I 

Biological  Scieaccs 

Computtr  sad  Infonntaoe  Science  and  Fnginryying 

Engineenng 

Geosciences 

Muhematical  and  Pfayncal  Sciences 

Soaal.  Behavionl  and  Ecooomic  Sdeoces 

U  S  Polar  Research  Programs 

US  Antarctic  Logistjcaj  Support  ActiMtics 

Critical  Technologies  Insbtute 

Major  Research  Equipmenl 

SabtDtal 

Unobligated  Balance  A\-ailablc 

Stan  of  Year 

Unobligaled  Balance  Available 

End  of  Year 

Ad;ustments  to  Pnor  Year  Accounts 

Unobligated  Balance  Lapsing 


$27U24 

$311,910 

$288,780 

$313,940 

$25,160 

t-n. 

$215,603 

$296,010 

$240,580 

$273,500 

$32,920 

13714 

J256.054 

$323,050 

$295,170 

$320,410 

$25,240 

86S 

J3«l,«)2 

$448,530 

$403,870 

$143,090 

$39^20 

9.7M 

SSSS.IS« 

$65SJ90 

$619,850 

$657,720 

$37,870 

6.1% 

S90.M9 

S106.9I0 

$98J50 

$112,610 

$I4J60 

146% 

$180,777 

$163,100 

$158,100 

$162,830 

$4,730 

30% 

$63,429 

$65,100 

$62,600 

$62,600 

$0 

00% 

$1,000 

$1,000 

$1,500 

$2,000 

$500 

33J% 

$34,070 

$60,000 

$52,000 

$0 

($52,000) 

(100.0%) 

$2.080384 

$2,434,000 

$2220,700 

$2X8.700 

$128,000 

5.8% 

($4,022) 

$0 

$0 

$0 

$0 

$5,527 

$0 

SO 

SO 

$0 

($1,119) 

$0 

so 

so 

$0 

$590 

$0 

$0 

so 

so 

S2.08U60 

$2,434,000 

$2J20.700 

$2X8.700 

$128,000 

5  8% 

EDUCATJOS  AND  BVMAfi  RESOURCES 

Systemic  Reform 

Elemeaury,  Secondar>'  and  Infbniul  Educatioo 

Undergraduate  EducaDon 

Graduate  Educadon  and  Research  Developtneni 

Human  Resource  DeveloptnenI 

Research.  Evaluanon  and  Dissemutaooo 

Subtecal 

Unobligated  Balance  Available 

Stan  of  Year 

Unobltgated  Balance  Available 

End  of  Year 

Adjustments  to  Pnor  Year  Accounu 

Ui>obligaud  Balance  Lapsing 

TOTAL 


$82,287 

$102,980 

$109,980 

$117,980 

$8,000 

73% 

$I84,6«4 

$197,950 

$198,280 

$199^80 

$1,000 

05% 

$61,907 

$74,840 

$81,010 

$83,010 

$2,000 

2.5% 

$85,416 

$66,460 

$66,460 

n.060 

$4,600 

6.9% 

$49,613 

$65,890 

$66390 

$66,390 

SO 

00% 

$41,156 

$47,980 

$47,480 

$18780 

$800 

17% 

$505,063 

$556,100 

$569,600 

$586,000 

$16,400 

29% 

($24,074) 

SO 

SO 

SO 

SO 

$7.0T7 

SO 

SO 

so 

so 

(S8I6) 

SO 

SO 

so 

so 

$250 

SO 

SO 

so 

so 

S4«7^00 


ACADEMIC  RESEARCH  INFRASTRVCTVRE 

Unobligated  Balance  Available 

Stan  of  Year 

Unobligated  BalaiKC  Available 

End  of  Year 

Adjustments  to  Pnor  Year  Accounts 
Unobligated  Balance  Lapsmg 


$19,754 

$55,000 

$100,000    Q. 

$55,000 

($45,000) 

($374) 

SO 

SO 

so 

$0 

$620 

SO 

so 

so 

so 

$0 

SO 

so 

so 

so 

$0 

$0 

$0 

so 

$0 

$50,000 

$55,000 

$100,000 

$55,000 

($45,000) 

(450%) 


MAJOt  USEAtCH  EQVirMENT/3 
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SUMMARY  OF  FY  1995  BUDGET  BY  APPROPRIATION  AND  ACTIVITY 

>T)OLLAJI5  IN  THOLSANDSi 


FY  1994 

CHANGE 

FYIWJ 

n  1»4 

CtJRHENT 

FYI99S 

FY  95  Rcq/F^  »4  CP 

ACTUAL 

REQUEST 

PLAN 

REQUEST 

AMOUNT                 PERCENT 

SALAJUESAyO  EXPENSES 

Unobligitcd  Balanu  Available 

Sun  of  Year 

Unobligiled  Balance  Available 

End  of  Yeai 

Adjustments  lo  Pnor  Year  Accounu 
UoobJigated  Balance  Lapstng 


SIIO.US 

$I25.«00 

SI  11.300 

$130,720 

$12,420 

so 

SO 

SO 

SO 

SO 

so 

so 

so 

so 

$0 

so 

so 

so 

so 

SO 

SI62 

so 

so 

so 

$0 

SI  11.000 

S12S.800 

SI  11.300 

$130,720 

$12,420 

\SF  HEADQUAMTEKS  RELOCA  TiON 


OFFICE  OFISSFECTOR  GENERAL 

Unobligated  Balanced  Av allele 

Stan  of  Year 

UiMbUgaied  Balanced  Available 

EadofYear 

Adjustmoiu  lo  Phor  Year  Accotinu 
Utiobligaied  Balance  Lapsing 

TOTAL 


$3.6«7 

$4,100 

$3,997 

$4,380 

S3>3 

SO 

SO 

SO 

$0 

$0 

SO 

so 

so 

so 

so 

SO 

so 

SO 

so 

so 

SI 

so 

$0 

so 

so 

StBTOTAU  NSF 

Carry  over 


$2,733,548 

S3. 180.200 

$3,017,797 

$3,200,000 

$112^03 

SO 

SO 

$13,224 

$0 

($13024) 

TOTAL,  SA  TiONAL  SCiENCS  FOUNDA  TION 


S2.733.548 


1 '  Displays  proposed  merger  of  Research  and  Related  Activities.  US  Polar  Research  Programs.  U  S  Antarctic  Logistics,  and  Cntical  Technologies  Insnruie  appropriations  tiuo 

the  Research  and  Related  Acovibes  appropriatioD 
V  FY  1994  Current  Plan  for  Acadcnuc  Research  Infrastructure  excludes  SlO  million  as  proposed  for  rescission 
3/  The  Major  Research  Equipment  appropnation  is  proposed  in  FY  1995  to  fiind  the  cotxsmKtioo  of  major  research  equipmeni  currently  funded  through  the  Research  and 

Related  Activities  approprianon 
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LEVEL  OF  FUNDING  BY  PROGRAM 


(Dollars  ir 

t  Thousands) 

FY  1994 

CHANGE 

PROGRAM  ELEMENT 

FY  1993 

FY  1994 

CURRENT 

FY  1995 

FY  95  Req/FY  94  CP 

ACTUAL 

REQUEST 

PLAN 

REQUEST 

AMOUNT         PERCENT 

BIOLOGICAL  SCIENCES 

MOLECULAR  AND  CELLULAR  BIOSCIENCES 

Biochemistr)  and  Molecular 

Stnicture  and  Function 

$32,728 

$37,100 

$33,850 

$36,050 

$2,200                6,5% 

Cell  Biology 

19,284 

21,750 

19,890 

21,450 

1,560             7.8% 

Genetics  and  Nucleic  Acids 

29,126 

34,460 

31,350 

33,550 

2,200             7.0% 

ToUl 


81,138 


INTEGRATIVE  BIOLOGY  AND  NEUROSCIENCES 

Physiology  and  Behavior  28,648 

Neuroscience  30,808 

Developmental  Biology  14,822 


Total 


74,278 


ENVIRONMENTAL  BIOLOGY 

Systematic  and  Population  Biology  22,059 

Ecological  Studies  23,800 

Long-temi  Projects  in  Environmental  Biology  24,305 


Total 


70,164 


BIOLOGICAL  INSTRUMENTATION  AND  RESOURCES 
Instrumentation  and 
Instrument  Development  13,586 

Special  Projects  32,158 


Total 


45,744 


93,310 

85,090 

91,050 

33,310 
33,100 
17,310 

83,720 

5,960 

2,790 
1,790 
1,270 

7.0% 

33,510 
34,690 
17,780 

30,520 
31,310 
16,040 

77,870 

9.1% 
5.7% 
7.9% 

85,980 

5,850 

7.5% 

25,400 
28,820 

27,170 

23,740 
26,160 

24.900 

26,040 
27,960 
29,300 

2,300 
1,800 

4,400 
8,500 

1,000 
3,850 

4,850 

9.7% 

6.9% 

17.7% 

81,390 

74,800 

14,790 
36,230 

83,300 

15,790 
40,080 

55,870 

11.4% 

14,850 
36,380 

6.8% 
10.6% 

51,230 

51,020 

9.5% 

Total,  BIO 


$271,324      $311,910      $288,780      $313,940        $25,160 


8.7% 
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LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


PIUXStAM  ELEMENT 


FY  1993 
ACTVU. 


COMPITTER  AND  INFORMATION  SCIENCE  AND  ENGINEERING 


COMFUTEK  AND  COMFI/TATIOH  RESEAFCH 

Tleocy  ofCoopuOAg 

Numbcnc.  Symbolic  A  CcofBcmc  CoRiputitiaa 

Corapwei  Systenu 

SyxtBD  Soflwwc 

Softww  Engmechng 

TMri 


34,780 


FY19»« 
KEQUEST 


FY  1994 
CUIWEOT  FY  1995 

PLAN         REQUEST 


CHANCE 

FY  95  KiVFY  9«  CT 

AMOUNT  PERCENT 


4^50 


S.S41 

10.040 

9,085 

10,145 

1,060 

117% 

6.071 

9.200 

7,010 

7,720 

710 

101% 

3.M0 

5J20 

4,125 

4,505 

380 

92% 

11.962 

15,350 

12,680 

14,000 

1,320 

104% 

4,326 

6,160 

4,760 

5,540 

780 

164% 

ISFORMATION.  ROBOTICS  AND  INTELUGEN7 SYSTE^C 

Knowledge  and  DsUbuc  Syuen 

Robotics  and  Machine  ImeUigeocc 

tuencave  Systems 

Infonasboo  Technology  and  OigaaiiMioss 


11.888 

18.210 

13,130 

14,780 

1,650 

126% 

6.291 

9,150 

7,100 

8,350 

1.250 

17  6% 

4.674 

6.860 

4,800 

5,900 

1,100 

22  9% 

4.127 

6.400 

4.800 

5,700 

900 

18  8% 

26.980         40,620 


4.900 


MiatOELECmOHK:  INFORMATION  PROCESSING  STSTEKC 

Design.  Tools  md  Test 

MuneJectnmc  Systems  Arehitectun 

Circuits  and  Signal  Processing 

Ej^eruncntal  Systems 

Sysums  PrtXotyping  and  Fabhcatiaa 

Toto) 


4.I6I 

5,840 

4,440 

5,140 

700 

15  8% 

3.871 

5,480 

4,175 

4,775 

600 

14  4% 

4,176 

5,780 

4,445 

4,945 

500 

112% 

7,074 

10.610 

7,820 

9,120 

1,300 

16  6% 

2,303 

5,120 

2,900 

3,600 

700 

24  1% 

32.830 


ADyANCEDsaE/mFKCOMFi/nno 

Ctxaen 

New  Technologies 

Toal 


65.916 

80.370 

69,860 

78,470 

8.610 

12  3% 

4.098 

10.900 

5,000 

6,700 

1.700 

34  0% 

70.014 


NETWORXJfK  AND  COMMUNICATIONS  S£S£AJICH  AND  IKFRASnUJCTURE 

NSfNET  30.107  43.190  41,163 

Networtdiig  <t  CnmtniiTiirmoiii  Kaanh  9.796  11,750  10.297 


TMd 


39.903 


46,663 
11,597 


58.260 


5,500 
1.300 


13  4% 
126% 


cxoss-DisapuNARr  ACTivrriES 

CISE  lasbnjoooij  In6«miftiire 
ClSEIi 


18.835 
3406 


22.341 


25.740 
4.S40 

30.280 


19,430 
3.560 


22.990 


21,890 
3,960 


2,460 
400 


12  7% 
11.2% 


$215,603      $296,010      $240,580      $273,500        $32,920 
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LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


PRCXiRAM  ELEMENT 


(DoUm  is  Tlwiis^^) 


FY  1993 

ACTUAL 


ENCrvfEERING 

BIOENCINEERING  AND  ENVIRONMENTAL  SYSTEMS 

Bioengineering 

Environmenlal  and  Ocean  Systems 

Total 


20,421 


FY  1994 
REQUEST 


FY  1994 

CURRENT 

PLAN 


FY  1995 
REQUEST 


CHANGE 

FY  95  Re<(TY  94  CP 

AMOUNT         PERCENT 


24,744 


22,130 


23,530 


1,400 


$14,582 

$18,154 

$16,000 

$17,100 

$1,100 

6.9% 

5,839 

6,590 

$6,130 

6,430 

300 

4.9% 

6.3% 


CHEMICAL  AND  TRANSPORT  SYSTEMS 
Chemical  Reaction  Processes 
Interfacial,  Transport  and  Separations  Processes 
Fluid,  Particulate  and  Hydraulic  Systems 
Thermal  Systems 


9,302 

11,393 

9,900 

10,200 

300 

3.0% 

8,622 

10,254 

9,220 

9,560 

340 

3.7% 

9,187 

10,782 

9,900 

10,210 

310 

3.1% 

7360 

9,841 

8,050 

8,400 

350 

4.3% 

Total 


34,471 


42.270 


37,070 


38.370 


1,300 


3.5% 


DESIGN.  MANUFACTURE.  AND  INDUSTRIAL  INNOVATION 

Operations  Research  and  Production  Systems 

Design  and  Integration  Engineering 

Manufacturing  Processes  and  Equipment 

Small  Business  Innovation  Research 

Management  of  Technological  Innovation 

Special  Studies  and  Assessments 

IndustiyAJnivenity  Liaison 

Total  4633 

ELECTRICAL  AND  COMWJNICA  TIONS  SYSTEMS 

Quantum  Electronics,  Waves  and  Beams 

Solid  State  and  Microstructures 

Communications  and  Computational  Systems 

Engineenng  Systems 

Efflcfging  Technologies  Initiation 

Total 

ENGINEERING  EDUCA  TION  AND  CENTERS 
Engineering  Education 
Human  Resources  Devdopaient 
Engineering  Research  Centers 
Industiy/Univeisity  Cooperative  Research  Ccnten 

Total  81,044 

CIVIL  AND  MECHANICAL  SYSTEMS 

Earthquake  Hazard  Mitigation 

Natural  and  Technological  Hazard  Mitigation 

Dynamic  Systems  and  Control 

Structures,  Geomechanics  and  Building  Systems 

Surface  Engineering  and  Tribology 

Mechanics  and  Materials 

TottI  39,796 


34,119 


69,690 


42,820 


92,710 


66,600 


79,860 


36,970 


39,350 


88.680 


92,680 


50,816 


43,720 


46,620 


13,260 


2480 


4,000 


5,730 

8,345 

7,680 

7,950 

270 

3.5% 

5.373 

8,295 

7,560 

7,860 

300 

4.0% 

10,436 

16.160 

14,460 

15,040 

580 

4.0% 

23,008 

33,120 

31.200 

42,310 

11,110 

35.6% 

503 

1.300 

1,500 

1.500 

0 

0.0% 

1.153 

1.470 

1,400 

1,400 

0 

0.0% 

0 

1.000 

2.800 

3,800 

1,000 

35.7% 

19.9% 


9,213 

11.714 

10,040 

10.590 

550 

5.5% 

10,482 

12.764 

11.410 

11.770 

360 

3.2% 

5.208 

6.837 

6.570 

7,840 

1,270 

19.3% 

8,067 

10,405 

8.950 

9,150 

200 

2.2% 

1.149 

1,100 

0 

0 

0 

N/A 

6.4% 


15,402 

18,400 

18.300 

21,800 

3,500 

19.1% 

11,441 

12,610 

11,030 

11,530 

500 

4.5% 

47,500 

52,500 

51.500 

51,500 

0 

0.0% 

6,701 

9.200 

7.850 

7,850 

0 

00% 

4.5% 


13,61 1 

17,482 

15,000 

16.230 

1,230 

8.2% 

2,584 

3.194 

2.610 

2,830 

220 

8.4% 

3,792 

4.867 

4.200 

4390 

190 

4.5% 

8,658 

10,954 

9.510 

10.100 

590 

6.2% 

2,516 

3,366 

2.840 

2,970 

130 

4.6% 

8,635 

10,953 

9.560 

10,100 

540 

5.6% 

2,900 


6.6% 


Total,  ENC 


$256,054      $323,050      $295,170      $320,410        $25,240 


8.6% 
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LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


PROGRAM  ELEMENT 


GEOSCIENCES 


(Dollan  in  Thousands) 

FY  1994 

FY  1993  FY  1994        CURRENT 

ACTUAL        REQUEST  PLAN 


CHANGE 
FY  1 995  FY  95  Req/FY  94  CP 

REQUEST       AMOUNT         PERCENT 


ATMOSPHERIC  SCIENCES 
Atmospheric  Sciences  Project  Support 
National  Center  for  Atmospheric  Research 
Upper  Atmospheric  Facilities 

Total 


EARTH  SCIENCES 
Earth  Sciences  Project  Support 
Instrumentation  and  Facilities 
Continental  Dynamics 

ToUl 


OCEAN  SCIENCES 
Ocean  Sciences  Research  Support 
Oceanographic  Centers  and  Facilities 
Ocean  Drilling  Program 

Total 


$69,439 

50,171 

6.888 

$81,930 

59,240 

7.930 

$75.4-'0 

51,800 

7,100 

$83,650 

56,490 

7.730 

$8,180 

4,690 

630 

10.8% 
9.1% 
8.9% 

126,498 

149,100 

134,370 

147,870 

13,500 

10.0% 

51,498 

17,922 

6,330 

57,270 

24,920 

7,460 

53,200 

20,100 

7,270 

57,660 

21,760 

7,870 

4,460 

1,660 

600 

8.4% 
8.3% 
8.3% 

75,750 

89,650 

80,570 

87,290 

6,720 

8.3% 

91,787 
51,706 
35,861 

112,570 
56,760 
40,450 

99,990 
50,260 
38,680 

113,980 
53,950 
40,000 

13,990 
3,690 
1,320 

14.0% 
7.3% 
3.4% 

179,354 

209,780 

188,930 

207,930 

19,000 

10.1% 

Total,  GEO 


$381,602       $448,530       $403,870       $443,090         $39,220 


9.7% 


46 
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LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


(DoMan  in  Thousands) 


FY  1994  CHANGE 

PROGRAM  ELEMENT  FY  1993  FY  1994        CURRENT  FY  1995  FY  95  Req/FY  94  CP 

ACTUAL        REQUEST  PLAN        REQUEST       AMOUNT         PERCENT 


MATHEMATICAL  AND  PHYSICAL  SCIENCES 


47 


MA  THEMA  TICAL  SCIENCES 

Dlsciplinar>' Research  in  Mathematics  $45,132         $51,910         $46,640         $49,000  $2,360  5.1% 

Cross-Disciplinary  &  Computational 


Research  in  Mathematics 
Special  Projects 

15,772 
16,715 

18,030 
18,070 

17,370 
18,200 

20,010 
19,700 

2,640 
1,500 

15.2% 
8.2% 

Total 

77,619 

88,010 

82,210 

88,710 

6,500 

7.9% 

ASTRONOMICAL  SCIENCES 
Astronomy  Research  Project  Support 
National  Astronomy  &  Ionosphere 
Center 

36,091 
9,687 

40,780 
9,070 

40,990 
8,600 

43,190 
9,000 

2,200 
400 

5.4% 
4.7% 

National  Optical  Astronomy 
Observatories 
National  Radio  Astronomy  Observatory 

27,597 
29,811 

31,210 
32,880 

27.490 
29,340 

28,790 
30,940 

1,300 
1,600 

4.7% 
5.5% 

Total 

103,186 

113,940 

106,420 

111,920 

5,500 

5.2% 

PHYSICS 

Physics  Research  Project  Support 

Facilities 

96,183 
32,100 

106.850 
35,750 

98,230 
35,500 

103,730 
38,000 

5,500 
2,500 

5.6% 
7.0% 

Total 

128,283 

142,600 

133,730 

141,730 

8,000 

6.0% 

CHEMISTRY 

Chemistry  Research  Project  Support 

Instrumentation  &  Infrastructure 

95,531 
16.730 

111,500 
19,390 

130,890 

102,900 
18,500 

109,430 
20,470 

129.900 

6,530 
1,970 

8,500 

6.3% 
10.6% 

Total 

112,261 

121,400 

7.0% 

MATERIALS  RESEARCH 

Materials  Research  Project  Support 

Materials  Research  Science  and  Engineering  Centers 

National  Facilities  and  Instrumentation 

80,539 
51,529 
32,439 

92,410 
56,440 
34,100 

88,400 
54,810 
32,880 

95,270 
55,310 
34,880 

6.870 

500 

2,000 

7.8% 
0.9% 
6.1% 

Total 

164,507 

182,950 

176,090 

185,460 

9,370 

5.3% 

Total,  MPS  $585,856       $658,390       $619,850       $657,720  37.870  6.1% 


78-961  0-94-7 
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LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


(TtoUan  is  Tlovsadi) 


PROGRAM  ELEMENT 


FYI»93 

ACnjAL 


SOCIAL.  BEHAVIORAL  AND  ECONOMIC  SCIENCES 


FV  1»4 
REQUEST 


FY  1994  CHANCE 

CURRENT  FY  199J  FY  95  RajTV  n  C? 

?tAN         REQUEST        AMOUNT  PERCENT 


SOCIAL.  BEHAVIORAL  AND  ECONOMIC  RESEARCH 
Economic.  Decisioo  &  Management  Sciences 
Social  and  Polidcal  Sciences 
Anlhropological  &  Geographic  Sciences 
Cognitive.  Psychological  &  Language  Sciences 
Science,  Technology  and  Society 

Total 

INTERNATIONAL  COOPERATIVE  SCIENTIFIC  ACTIVITIES 
International  Coopertive 
Scientific  Activities 

Total 

SCIENCE  RESOURCES  STUDIES 
Studies  of  Science  and 
Engineering  Resotirces 


$20,045 
15.801 
12,924 
13,058 
3,816 

$23,720 
17.340 
14.730 
14.660 
4.860 

$20,490 
16.515 
12.705 
12J20 
8.580 

$25,000 
20,000 
14,800 
14,170 
10,000 

$4,510 
3,485 
2.095 
1.850 
1.420 

22.0% 
21  IV. 
16.5% 
150% 
16.6% 

65.644 

75.310 

70.610 

83.970 

13360 

189% 

13,247 

18,920 

15.710 

16,710 

1,000 

64% 

13,247 

18,920 

15,710 

16.710 

1.000 

6.4% 

I1,T7« 


12.680 


11.930  11.930 


0.0% 


Total 


11,778 


12,680 


11.930  11.930 


0.0% 


Total,  SBE 


$90,669       $106,910        $98^50      $112,610        $14360 


14.6% 
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LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


PROGRAM  ELEMENT 


FY  1993 
ACnjAL 


FY19W 

REQUEST 


FY  1994 
CURREKT  FV 199S 

PUN  REQUEST 


CHANCE 

FY  95  ReqffTT  94  CP 
AMOUNT  PERCENT 


UNITED  STATES  POLAJl  RESEARCH  PROGRAMS 


UNFTED  ST  A  TES  At^ ARCTIC  LOGISTICAL 
SUPPORT  ACnvmES 


CRincAL  TECHNOLOGIES  msrnvTE 

SI.OOO 

JI.OOO 

$1,500 

J2.000 

S500 

33,3% 

MAJOR  RESEARCH  EQUIPMENT  li 

(134.0701 

ISW.OOO] 

(SJZOOO) 

SO 

1(152.000)1 

1-100%] 

Sabuul,  RESEARCH 

AND  RELATED  ACTIVmES  n 


Cirryover 


$2,0«.3U  $2,374,000  $2,168,700  $Z34«.700  ItO.OOO  8  3% 

0  5.527  0  (5.527)  -100  0% 


Toul.  RESEARCH 

AND  RELATED  ACTTVITltS 


$2,046,314  $2J74.000  $2,174,227  $2,348,700 


49 
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LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


PROGRAM  ELEMENT 


EDUCATION  AND  HUMAN  RESOURCES 

SYSTEMIC  REFORM 
Educational  System  Reform 
Experimental  Program  to  Stimulate  Competitive 
Research  (EPSCoR) 

Total 

ELEMEf/TARY.  SECONDARY  AND  INFORMAL 

EDUCATION 

Student  Support 

Curriculum  Development 

Teacher  Enhancement  &  Development 

Informal  Science  Education 

Total 

UNDERGRADUA  TE  EDUCA  TION 
Curriculum  &  Laboratory  Development 
Teacher  and  Faculty  Development 

Total 


(I>oU0siii  Thouuods) 


FY  1993 
ACTUAL 


FY  1994  CHANGE 

FY  1994         CURRENT  FY  1995  FY  95  R«<iTY  94  CP 

REQUEST  PLAN         REQUEST        AMOUNT  PERCENT 


$57,640        S78,560        $78,060        $86,060 
24,647  24,420  31,920  31,920 


82^87         102,980         109,980         117,980 


$8,000 

0 

8,000 


184.684         197,950 


198,280 


199,280 


1.000 


61,907 


74,840 


81,010 


83,010 


ToUl 


83.416 


66.460 


66,460 


71,060 


2.000 


4,600 


10.2% 
0.0% 


7.3% 


11,305 

11,000 

11,000 

11,000 

0 

0.0% 

40,182 

45,450 

44,120 

45,120 

1,000 

2J% 

98,586 

106.500 

108,160 

108,160 

0 

0.0% 

34,611 

35,000 

35,000 

35,000 

0 

0.0% 

0.5% 


41.558 

48,430 

55,010 

57.010 

2.000 

3,6% 

20.349 

26,410 

26,000 

26.000 

0 

0.0% 

2.5% 


GRADUA  TE  EDUCA  TION  AND  RESEARCH 

DEVELOPMENT 

Graduate  Student  Support 

77.373 

58.790 

58.790 

63.390 

4,600 

7.8% 

Faculty  Development 

8.043 

7,670 

7,670 

7.670 

0 

0.0% 

6.9% 


HUMAN  RESOURCE  DEVELOPMENT 
Precollege  Education 
Undergraduate  Student  Support 
Institutional  Support 
Model  and  Experimental  Programs 

Total 

RESEARCH,  EVALUATION  AND  DISSEMINATION 

Research 

Evaluation 

Dissemination  &  Technology  Utilization 

ToUl 


14,876 

13,830 

14,830 

14.830 

0 

0.0% 

19,167 

26,010 

25.510 

25.510 

0 

0.0% 

12,592 

15,450 

15,450 

15.450 

0 

0.0% 

2.978 

10,600 

10,600 

10.600 

0 

0.0% 

49.613 


15,650 

5,637 

19,869 

41.156 


65,890 


14.790 

8,970 

24,220 

47,980 


66,390 


14,390 

8.970 

24.120 

47,480 


66.390 


13.440 
10.270 
24,570 

48.280 


(950) 

1.300 

450 


0.0% 


-6.6% 

14.5% 

1.9% 


800 


1,7% 


Subtotal.  EHR  Appropriation 
Carryover 


505.063         556.100        569.600        586.000  16,400 

7,077  (7,077) 


2.9% 


Total.  EHR 


$505,063   $556,100   $576,677   $586,000 


$9,323 


1 .6% 


SO 
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LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


(DoUa3  in  TbousasdsJ 


PROGRAM  ELEVfENT 


FY  1993 

ACTUAL 


FY  1994 

FY  1994  CURRENT 

REQUEST  PLAN 


FY  1995 
REQUEST 


CHANGE 

FY  95  RovTY  94  CP 

AMOUNT  PERCENT 


ACADEMIC  RESEARCH  INFRASTRUCTURE        $49,754 
Canyover  0 


$55,000  $100,000   a         $55,000  ($45,000) 

0  620  0  -620 


Total 


$49,754      $55,000     $100,620      $55,000     ($45,620) 


Sabtoul,  NATIONAL  SCIENCE 
FOLNDATION 

Carryover 

TOTAL,  NATIONAL  SCIENCE 
FOUNDATION 


$2,749,726         $3,180,200         $3,031,021  $3,200,000  $168,979 


-45.0% 
-100.0% 


-45.3% 


MAJOR  RESEARCH  EQUIPMENT /3 

$34,070 

$60,000 

$52,000 

$70,000 

$18,000 

34.6% 

SAURIES  AND  EXPENSES 

$110,838 

$125,800 

$118,300 

$130,720 

si:.4;o 

10  5% 

NSF  HEADQUARTERS  RFinCATlON 

$0 

$5,200 

$5,200 

$5,200 

$0 

0.0% 

OFFICE  OF  INSPECTOR  GENERAL 

$3,687 

$4,100 

$3,997 

$4,380 

$383 

95% 

$2,749,726         $3,180,200         $3,017,797  $3,200,000  $182,203  6.0% 

0  0  13024  0  ($13,224)  -100.0% 


5.6% 


1/  Displays  proposed  merger  of  Research  and  Related  Acovtoes.  L'  S  Polar  Research  Progrvos.  US  Antarctic  Logistics  .  and  CnDcaJ  Tecbaologies  Insomte  appropnanons  mto 

the  Research  and  Related  Acavibcs  appropnaDon 
II  FY  1994  Currcai  Plao  for  Academic  Research  Infraxtrucnire  amount  excludes  SlOmillioo  as  proposed  for  rescission. 
3/  Major  Research  Equipment  (MR£)  appropruDon  is  proposed  m  FY  1995  to  fiind  the  construction  of  major  research  equipment  cuneady  hindcd  through  the  Research  and 

Related  Activities  appropnaQoD   For  comparibiliT>.  the  F^'  1993  and  FY  1994  amounts  for  these  construction  projects  arc  shown  m  MR£ 
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EXPLANATION  OF  CARRYOVER  1993 


The  National  Science  Foundation's  total  unobligated  balance  of  $13,224  million  from  the  Pi^ 
1993  Appropriation  consist  of  the  amounts  displayed  in  the  table  below.  All  remaining  balances 
will  be  obligated  in  FV  1994  to  support  activities  for  which  these  funds  were  intended  in  Rr'  1993. 

•  $7,077  million  from  the  FY  1993  Education  and  Human  Resources  Activities  Appropriation. 
These  funds  will  be  obligated  in  FY  1994  as  follows:  $3.0  million  for  the  Systemic  Reform 
Subactivity  to  fund  Urban  Systemic  Initiative  awards;  $2.6  million  for  the  Elementary, 
Secondary,  and  Informal  Education  Subactivity  to  fund  Presidential  Awards  for  Excellence  in 
Science  and  Mathematics  Teaching  and  $1 .0  million  for  funding  of  the  National  Science 
Teachers  Association  (NSTA)  contract. 

•  $5,527  million  from  the  FY  1993  Research  and  Related  Activities  Appropriation.  Of  this  total, 
$5  million  will  be  obligated  in  FY  1994  by  the  Design,  Manufacture,  and  Industrial  Innovation 
Subactivity  in  the  Engineering  activity  to  fund  the  Agile  Manufacturing  Initiative  (AMI),  which 
was  deferred  for  funding  until  FY  1994. 


Crosswalk  from  Current  Plan 

to  FY  1994  Estimates 

(Dollars  in  Thousands) 

FY  1994  Current 

FY  1994 

Plan  New 

Carryover 

Obligation 

from 

FY  1994 

Authority 

FY  1993 

Estimate 

Biological  Sciences 

287,780 

26 

287.806 

Corr^puter  anij  Information  Science  and  Engineenng 

240,580 

26 

240.606 

Engineering 

289.170 

5.000 

294.170 

Geosciences 

403,870 

26 

403.896 

Uatherriatical  and  Physical  Sciences 

615.850 

26 

615.876 

Social.  Behavioral  and  Economic  Sciences 

98.250 

25 

98.275 

US  Polar  Research  Programs 

158,100 

398 

158.498 

US  Antarctic  Logistical  Support  Activities 

62.600 

0 

62.600 

Cntical  Technologies  Institute 

1.500 

0 

1.500 

Major  Research  Equipment 

63.000 

0 

63.000 

Subtotal,  Research  and  Related  Activities 

$2,220,700 

$5,527 

$2,226,227 

Education  and  l-luman  Resources 

569.600 

7.077 

576.677 

Academic  Research  Infrastructure 

100.000 

620 

100,620 

Salaries  and  Expenses 

118.300 

0 

118.300 

NSF  Headquarters  Relocation 

5.200 

0 

5,200 

Office  of  Inspector  General 

3.997 

0 

3.997 

Total,  NSF 

$3,017,797 

$13,224 

$3,031,021 
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CHANGES  BETWEEN  FY  1994  REQUEST  AND  FY  1994  CURRENT  PLAN 


The  FY  1994  Current  Plan  for  the  National  Science  Foundation  is  $3,017.79  million,  $162.41  million,  or 
5.1  percent  less  than  originally  requested.  This  represents  an  increase  of  $266.86  million  or  9.7  percent 
above  the  FY  1993  level. 


(Millions  of  Dollars) 


Appropriation 


FY  1993 
Actual 

FY  1994 
Request 

FY  1994 

Current 

Plan 

Change 

Plan/Request 

Amount      Percent 

2,080.38 
505.06 

2,434.00 
556.10 

2,220.70   1 
569.60 

-213.30 
13.50 

-8.8% 
2.4% 

49.75 

55.00 

100.00   2 

45.00 

81.8% 

110.84 

125.80 

118.30 

-7.50 

-6.0% 

0.00 

5.20 

5.20 

0.00 

N/A 

3.69 

4.10 

4.00 

-0.10 

-2.4% 

Research  and  Related  Activities 
Education  and  Human  Resources 
Academic  Research  Infrastructure 
Salaries  and  Expenses 
NSF  Headquarters  Relocation 
Office  of  Inspector  General 


Total,  NSF 


$2,749.72     $3,180.20     $3,017.80 


-162.40 


-5.1% 


1  /  To  provide  consistency  in  the  Presidents  FY  1 995  Budget  Request,  ttie  presentation  and  discussion  of  the  Researcti  and  Related 
Activities  account  includes  activities  for  the  US  Polar  Programs  Activities  and  tfie  Critical  Technologies  Institute,  which  are  proposed  to 
tie  included  within  this  appropriation  t>eginning  in  FY  1995    For  detail  see  table  tielow 
2/  Assumes  proposed  $1 0  million  rescission  to  which  the  Administration  has  not  objected 


FY  1994 

FY  1993 

FY  1994 

Current 

Old  Structure:   FY  1994 

Actual 

Request 

Plan 

Research  and  Related  Activities  Account 

1,835,174 

2,204,800 

1,998,500 

[Major  Research  Equipment  Subactivity] 

[48,080] 

[72,000] 

[64,000] 

U.S.  Polar  Research  Programs 

180,777 

163,100 

158,100 

U.S.  Antarctic  Logistical  Support  Activities 

63.429 

65,100 

62,600 

Critical  Technologies  Institute 

1,000 

1,000 

1,500 

Total,  R&RA  New  Structure  (FY  1995  Proposed) 

$2,080,380 

$2,434,000 

$2,220,700 

The  tables  interspersed  throughout  this  narrative  provide  the  specific  allocations  of  resources  to  the 
various  activities  and  subactivities  and  highlight  a  number  of  specific  programmatic  and  budgetary 
proposals  contained  within  the  FY  1994  current  plan. 
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CURRENT  PLAN  BY  APPROPRIATION  ACCOUNT 

Each  Appropriation  and  major  Activity  is  discussed  separately  below. 

RESEARCH  AND  RELATED  ACTIVITIES 

The  FY  1994  Current  Plan  for  the  Research  and  Related  Activities  account  is  $2,220.70  million,  $213.30 
million,  or  8.8  percent  less  than  originally  requested,  due  to  Congressionally-mandated  reductions. 

Within  the  FY  1994  current  plan,  support  for  individual  investigators  and  small  group  activities  is  $1.28 
billion,  a  $144  million  (10.1  percent)  reduction  from  the  FY  1994  Request,  resulting  in  fewer  research 
awards  across  nearly  all  disciplinary  and  interagency  initiatives.  NSF  continues  to  place  a  high  priority 
on  support  for  individual  investigator  and  small  group  activities  which  will  increase  slightly  more  than  9.8 
percent  over  the  comparable  level  for  FY  1993.  The  basic  research  conducted  by  individuals  and  small 
groups  covers  all  disciplines  in  science  and  engineering  -  including  the  strategically  important  areas 
outlined  elsewhere  in  this  current  plan. 

Research  centers  will  be  funded  at  a  total  level  of  $176  million,  consistent  with  the  FY  1994  Request. 
Within  this  allocation,  the  Engineering  Activity  plans  to  establish  up  to  four  new  Engineering  Research 
Centers  focused  on  technologies  associated  with  manufacturing,  materials  processing,  and  high 
perfonmance  computing  and  communications  (bringing  the  total  number  of  ERC's  to  21  or  22);  the 
Mathematical  and  Physical  Sciences  Activity  will  support  the  establishment  of  one  or  two  new  Materials 
Research  Science  and  Engineering  Centers;  and  the  Biological  Sciences  Activity  will  move  forward  to 
establish  a  Center  for  Ecological  Analysis  and  Synthesis. 

Support  for  major  research  facilities  --  including  the  national  astronomy  centers,  the  national 
supercomputer  centers  and  the  NSFNET,  the  National  Center  for  Atmospheric  Research,  the  academic 
fleet,  and  Antarctic  operations  and  logistics,  as  well  as  smaller  user  facilities  -  will  be  $579  million,  $58 
million,  or  9.1  percent,  less  than  the  FY  1994  Budget  Request  of  $637  million.  Within  this  amount,  the 
Laser  Interferometer  Gravitational  Wave  Observatory  (LIGO)  is  to  be  funded  at  a  level  of  $35  million,  $8 
million  less  than  the  Request,  as  specified  by  the  conferees.  This  amount  will  ensure  continued 
development  and  progress  toward  the  completion  of  this  project.  For  the  GEMINI  8-Meter  telescope, 
which  has  all  the  international  cost  sharing  requirements  in  place,  $17  million  will  be  allocated,  which  was 
requested;  this  funding  level  will  sustain  the  current  project  schedule.  The  National  High  Magnetic  Field 
Laboratory,  with  strong  support  from  the  State  of  Florida,  will  also  be  funded  at  the  requested  level  of 
$12  million. 

Consistent  with  the  direction  provided  by  the  conferees,  further  action  on  the  acquisition  of  an  Arctic 
research  vessel  has  been  deferred  pending  the  outcome  of  a  GAG  analysis  of  the  various  acquisition 
strategies  that  could  be  employed.  All  other  facilities  are  being  reduced  to  levels  that  sustain  current 
levels  of  effort. 

Many  aspects  of  the  Foundation's  education  and  training  activities  are  integrally  tied  to  research  efforts 
and  are  therefore  supported  within  this  account.  Approximately  $189  million,  a  $6  million,  or  2.9  percent, 
reduction  from  the  request,  for  these  activities  results  in  fewer  awards.  This  increase  over  FY  1993  will 
support  a  variety  of  activities  including  undergraduate  research  experiences,  engineering  education 
coalitions,  and  special  graduate  and  postdoctoral  opportunities. 

For  NSF  as  a  whole,  consistent  with  the  Small  Business  Research  Innovation  Act,  a  total  of  $33.8  million 
will  be  allocated  for  the  Small  Business  Innovation  Research  program  and  $1.2  million  for  the  Small 
Business  Technology  Transfer  (STTR)  pilot  program.  The  STTR  program  is  a  new  government-wide 
effort  designed  to  improve  collaboration  between  small  businesses  and  university  researchers.  Both  are 
legislatively  mandated,  at  1.5  percent  and  0.05  percent  of  extramural  research,  respectively. 
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FY  1994  CURRENT  PLAN 

RESEARCH  AND  RELATED  ACTIVITIES  APPROPRIATION 

BIOLOGICAL  SCIENCES  ACTIVITY 

The  FY  1994  Current  Plan  for  the  Biological  Sciences  (BIO)  Activity  is  $288.78  million,  $23.13  million  or 
7.4  percent  less  than  the  FY  1994  Budget  Request  of  $311.91  million,  due  to  Congressionally-mandated 
reductions. 

All  Subactivities  were  proportionally  reduced  except  for  the  Biological  Instrumentation  and  Resources 
(BIR)  Subactlvrty,  reflecting  the  priority  given  in  the  FY  1994  current  plan  to  certain  infrastructural 
activities  centrally  funded  in  BIR.  This  includes  the  following: 

•  infrastructural  support  for  the  Arabidopsis  Genome  Plant  project; 

•  a  new  postdoctoral  program  in  molecular  evolution; 

•  the  interagency  plant  science  initiative;  and 

•  the  Research  Training  Groups  (RTG)  program. 

Centralized  management  within  the  BIR  Subactivity  for  these  and  other  infrastructural  programs  provides 
for  more  efficient  management  and  oversight,  and  enhanced  coordination  and  representation  across  all 
the  biological  sciences.  BIR's  mission  is  to  centrally  manage  and  coordinate  infrastructural  activities  in 
the  biological  sciences 

Within  the  Environmental  Biology  Subactivity.  the  Systematics  and  Population  Biology  program  element 
was  favored  due  to  the  emphasis  being  placed  on  biodiversity  in  the  environmental  research  initiative. 
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FY  1994  CURRENT  PLAN  -  LEVEL  OF  FUNDING  BY  PROGRAM 


CDoUvi  m  Ttwusnds) 


PROGRAt.<  ELEMEKT 


BIOLOGICAL  SCIENCES 


FY  1993 

ACTUAL 


FY19M 

REQUEST 


FY  1994 

CURREhTT 
PLAN 


DIFFERENCE 

PLAN«EQUEST 

AMOUNT  PERCENT 


MOLECULARMDCELLUURBIOSCimCES 
BiocfacmislT>'  and  Molecular 
Smicture  and  Function 
C«U  Biology 
Genetics  and  Nucleic  Acids 

Tofad 

INTEGRATIVE  BIOIjOGY  AND  NEUROSCIENCES 
Physiology'  and  Bebavior 
Neuroscience 
E)eveIopinental  Mechanisms 

Total 

ENVIRONMENTAL  BIOLOGY 
Systenialics  and  Population  Biology 
Ecological  Studies 

Loog-tenn  Projects  in  Enviraainettfal  Biology 

To«al 

BIOIjOGICAL  INSTRUMENTATION  AND  RESOURCES 
Instnuneittatioo  and 

Instrument  Devdopment 
Special  Projects 

ToM 


$32,728 
$19,284 
$29,126 

S37.100 
$21,750 
S34.460 

$33,850 
$19,890 

$31350 

($3J50) 
($1,860) 
($3,110) 

-8.8% 
-8.6% 
-9.0% 

$81,138 

$933 10 

$85,090 

($8J20) 

-8  8% 

$28,648 
$30,808 
$14,822 

$33,510 
$34,690 
$17,780 

$30,520 
$31310 
$16,040 

($2,990) 
($3380) 

($1,740) 

-8  9% 
-9  7% 
-9.8% 

$74J78 

$85,980 

$77,870 

($8,110) 

-9.4% 

$22,059 
$23,800 

J24305 

$25,400 
$28,820 

$27,170 

$23,740 
$26,160 

$24,900 

($1,660) 
($2,660) 

($2J70) 

-6.5% 
-9.2% 

-8.4% 

$70,164 

$81,390 

$74,800 

($6,590) 

-8.1% 

$13,586 
$32,158 

$14,850 
$36380 

$14,790 
$36,230 

($60) 
($150) 

-0.4% 
-0.4% 

$45,744 

$51,230 

$51,020 

($210) 

-0.4% 

Tot^BIO 


$271324 


$311,910 


$288,780 


($23,130) 


-7.4% 
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FY  1994  CURRENT  PLAN 

RESEARCH  AND  RELATED  ACTIVITIES  APPROPRIATION 

COMPUTER  AND  INFORMATION  SCIENCE  AND  ENGINEERING  ACTIVITY 

The  FY  1994  Current  Plan  for  the  Computer  and  Information  Science  and  Engineering  (CISE)  Activity  is 
$240.58  million,  $55.43  million  or  18.7  percent  less  than  the  FY  1994  Budget  Request  of  $296.01  million 
due  to  Congressionally-mandated  reductions. 

Reductions  were  not  taken  proportionally  across  the  Subactivities  reflecting  the  emphasis  on  the  High 
Performance  Computing  and  Communications  (HPCC)  program.  To  the  extent  possible,  this  priority  has 
been  maintained  in  the  FY  1994  current  plan.  However,  the  reduction  from  the  request  necessitated  a 
readjustment  within  the  CISE  Activity  to  reflect  the  priorities  assigned  to  the  various  components  of  the 
HPCC  initiative  as  follows: 

•  The  highest  priority  was  afforded  the  Networking  and  Communications  Research  and  Infrastructure 
Subactivity,  which  decreases  by  only  6.3  percent  or  $3.48  million  from  the  FY  1994  Request, 
because  of  its  importance  to  disciplinary  research  and  education,  the  demands  resulting  from  a 
transition  to  a  new  architecture  and  its  interagency  importance  in  the  HPCC  and  Information 
Infrastructure  Technology  and  Applications  (IITA)  program.  The  Networking  and  Communications 
Research  program  element  decreases  12.4  percent  and  will  support  fewer  awards  in  new  gigabit 
testbed  research. 

•  The  next  highest  priority  was  afforded  the  Advanced  Scientific  Computing  Subactivity  (18.0  percent 
reduction)  and  the  Computer  and  Computation  Researcti  Subactivity  (18.3  percent  reduction): 

-  The  Centers  program  will  sustain  the  four  NSF  supercomputer  centers  at  levels  sufficient  to 
maintain  ongoing  activities,  but  plans  to  strengthen  access  to  emerging  scalable  parallel 
architectures  will  be  curtailed  and  the  plan  to  create  Regional  Affiliates  will  be  initiated  but  at  a 
reduced  level.  Fewer  awards  will  be  made  in  the  New  Technologies  program. 

-  The  Computer  and  Computation  Research  Subactivity  will  support  fewer  Grand  Challenge 
applications  and  make  less  awards  in  theory  and  experimentation  in  computer  controlled 
manufacturing  technologies. 

•  Lower  priority  was  assigned  to  the  following  Subactivities  which  were  proportionally  reduced 
accordingly: 

-  The  Cross-Disciplinary  Activities  Subactivity  (a  24.1  percent  reduction  from  the  Request)  will 
defer     acquisition  of  small-scale  new  architecture  computers  and  infrastructure  needed  for  Grand 

Challenge  Applications. 

-  The  Information,  Robotics  and  Intelligent  Systems  Subactivity,  which  decreases  26.6  percent 
from  the  Request,  will  not  support  as  many  awards  for  research  in  massively  parallel  algorithms 
and  other  new  computational  models  for  intelligent  systems;  support  for  the  Advanced 
Manufacturing    Technology  program  will  be  deferred. 

-  The  Microelectronic  Infonmation  Processing  Systems  Subactivity,  which  decreases  27.6  percent 
from      the  Request,  will  reduce  support  for  the  Advanced  Manufacturing  Technology  program,  but 

sustain  efforts  in  the  HPCC  initiative. 
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FY  1994  CURRENT  PLAN  -  LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


(DoUan  in  Tbousinds) 


PROGRAM  ELEMENT 


FY  1993 
ACTUAL 


COMPUTER  AND  INFORMATION  SCIENCE  AND  ENCrVEERINO 


FY  1994 
REQUEST 


FY  1994 

CURRENT 

PLAN 


DIFFERENCE 

PLAN/REQUEST 

AMOUNT         PERCENT 


COMPUTER  AND  COMPVTA  TIOS  RESEARCH 

Theory  of  Computing 

Numbcnc.  Symbolic  and  Geomethc  Compuuuon 

Computer  Systems 

System  Software 

Software  Engineering 

Totil 


S8,541 

$10,040 

$9,085 

($955) 

-95V. 

$6,071 

$9,200 

$7,010 

($2,190) 

-23.8% 

$3,880 

$5,320 

$4,125 

($1,195) 

-22  5% 

$11,962 

$15,350 

$12,680 

($2,670) 

-17  4% 

$4J26 

$6,160 

$4,760 

($1,400) 

-22  7% 

$34,780 


$46,070 


$37,660 


($8,410) 


-18  3% 


INFORMATION.  ROBOTICS  AND  INTELUCEST  SYSTEMS 

Knowledge  and  Database  System 

Robotics  and  Machine  Intelligence 

Interactive  Systems 

Information  Technology  and  Organizations 

Toul 


$11,888 

$18JI0 

$13,130 

($5,080) 

-27  9% 

$6,291 

$9,150 

$7,100 

($2,050) 

-22  4% 

$4,674 

$6,860 

$4,800 

($2,060) 

-30  0% 

$4,127 

$6,400 

$4,800 

($1,600) 

-25  0% 

$26,980 


$40,620 


$29,830 


($10,790) 


-26  6% 


MICROELECTRONIC  INFORMA  TION  PROCESSING  SYSTEMS 

Design.  Tools  and  Test 

Microeletronic  Systems  Archilccnirc 

Circuits  and  Signal  Processing 

Experimental  Systems 

Systems  Prototyping  and  Fabrication 

Toul 


$4,161 

$5,840 

$4,440 

($1,400) 

-24  0% 

$3,871 

$5,480 

$4,175 

($1,305) 

-238% 

$4,176 

$5,780 

$4,445 

($1,335) 

-23.1% 

$7,074 

$10,610 

$7,820 

($2,790) 

-263% 

$2J03 

$5,120 

$2,900 

($2,220) 

-434% 

$21,585 


$32,830 


$23,780 


($9,050) 


-27  6% 


ADVANCED  SCIENTIFIC  COMPUTING 

Centers 

New  Technologies 

Toul 


$65,916 
$4,098 


$70,014 


$80,370 
$10,900 

$9U70 


$69,860 

$5,000 


$74,860 


($10,510) 
($5,900) 

($16,410) 


-13  1% 
-54  1% 


-18  0% 


NETWORKING  AND  COMMUNICA  TIONS  RESEARCH  AND  INFRASTRUCTURE 
NSFNET  $30,107 

Networking  and  Communications  Research  $9,796 


Toul 


$39,903 


$43,190 
$11,750 


$54,940 


$41,163 
$10,297 

$51,460 


(K,027) 
($1,453) 


($3,480) 


-4  7% 
-124% 


-63% 


CROSS-DISCIPLINARY  ACTH'ITIES 
CISE  Institutional  Infrastructure 
CISE  Instrumentation 


$18,835 

$25,740 

$19,430 

($6,310) 

-24.5% 

$3,506 

$4,540 

$3,560 

($980) 

-216% 

Toul 


$22,341 


$30J80 


$22,990 


($7,290) 


Toul,  CISE 


$215,603 


$296,010 


$240,580 


($55,430) 


-18  7% 
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FY  1994  CURRENT  PLAN 


RESEARCH  AND  RELATED  ACTIVITIES  APPROPRIATION 


ENGINEERING  ACTIVITY 


The  Pt'  1994  Current  Plan  for  the  Engineering  (ENG)  Activity  is  $295.17  million,  $27.88  million  or  8.6 
percent  less  than  the  Pt'  1994  Budget  Request  of  $323.05  million  due  to  Congressionally-mandated 
reductions. 

Reductions  were  not  taken  proportionally  across  the  Subactivities  due  to  the  high  priority  given  to  the 
ENG  Activity  with  a  requested  increase  of  23.7  percent.  This  reflected  the  Administration's  emphasis  on 
the  Advanced  Manufacturing  Technology  (AMT)  program.  To  the  extent  possible,  this  priority  has  been 
maintained  in  the  FY  1994  current  plan,  at  the  direction  of  the  conferees.  However,  the  reduction  from 
the  request  necessitated  a  readjustment  within  the  ENG  Activity  to  reflect  a  higher  level  of  research  on 
manufacturing  as  follows: 

Highest  priority  was  afforded  the  following  two  Subactivities  to  meet  engineering  education  needs  and 
reflect  an  emphasis  on  manufacturing  research: 

The  Design,  Manufacture,  and  Industrial  Innovation  Subactivity  decreases  only  4.4  percent  from  the 
Request,  to  support  manufacturing  design  studies  and  industrial  liaison.  The  Manufacturing 
Processes  and  Equipment  program  will  support  fewer  awards.  The  Industry/University  Liaison 
program  increases  significantly  over  the  FY  1994  Request  due  to  the  initiation  of  the  new  Small 
Business  Technology  Transfer  (STTR)  program,  which  had  not  been  requested.  The  Small  Business 
Innovation  Research  program  will  also  meet  legislatively-mandated  requirements. 

•  The  Engineering  Education  and  Centers  Subactivity  decreases  only  4.3  percent  from  the  Request  to 
support  additional  Engineering  Research  Centers  and  Industry/University  Cooperative  Research 
Centers  focused  on  technologies  associated  with  manufacturing.  Higher  priority  was  assigned  to  the 
Engineering  Research  Centers  program  to  increase  emphasis  on  manufacturing  research,  and  to  the 
Engineering  Education  program  to  improve  engineering  education  of  the  next  generation  of 
engineers  through  the  Coalitions  program.  Fewer  awards  will  be  made  across  the  Subactivity  than 
had  been  planned  in  the  Request. 

Lower  priority  was  given  to  the  remaining  Subactivities  which  were  proportionally  reduced.  Fewer 
research  awards  will  be  made  although  emphasis  will  be  given  to  research  on  manufacturing.  For 
example,  the  Bioengineering  and  Environmental  Systems  Subactivity  w\\\  support  bioprocessing  research. 
The  Chemical  and  Transport  Systems  Subactivity  and  the  Electrical  and  Communications  Systems 
Subactivity  will  both  support  research  in  the  area  of  environmentally  conscious  manufacturing.  The 
Emerging  Technologies  Initiation  program  element  in  the  ECS  Subactivity  is  being  temfiinated  to 
consolidate  current  efforts.  Research  in  microelectromechanical  systems  will  be  supported  in  the  Solid 
State  and  Microstmctures  program  and  research  on  surface  phenomena  v\rill  be  supported  in  the  CTS 
Subactivity. 

The  changes  noted  in  the  following  table  reduce  the  number  of  ENG  Subactivities  by  one  and  achieve 
greater  organizational  efficiency. 


New  StrtJclUfB 

Design, 

aoengineenng 

OvilS 

Chemical  & 

Manufacture 

Engineering 

Bectncal& 

&  Environmental 

Mechanical 

Transport 

&  Industrial 

Education 

Communication        94 

Systems 

Systerrre 

Systems 

Innwation 

&  Centers 

Systems  Old  Total 

Ola  stricture 

Boiogical  and  Cnocal  Systems 

22.13 

17,61 

$39  74 

Chemical  &  Thermal  Systems 

37.07 

$37  07 

Design  &  Manufactunng  Systems 

29  70 

$29  70 

Electrical  &  Communicaton  Systems 

3697 

$36  97 

Engineering  Educatior  &  Centers 

S8  68 

$88  68 

industrial  Innwation  interface 

36  90 

$36  90 

Mechanical  &  Structural  Systems 

26  11 

$2611 

94  New  Total 

$2213 

$43  72 

$37  07 

$66  60 

$88  68 

$36.97 

$29517 
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FY  1994  CURRENT  PLAN  -  LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


(Dollars  in  Thousands) 


PROGRAM  ELEMENT 


ENCtNEERlNC 


FY  1994  DIFFERENCE 

FY  1993  FY  1994       CURRENT  PLAN/REQUEST 

ACTUAL        REQUEST  PLAN      AMOUNT        PERCENT 


BIOENCINEERING  AND  ENVIRONMENTAL  SYSTEMS 

Bioengineering 

Environmental  and  Ocean  Systems 

Total 


S14,S82 
$5,839 

$20,421 


SI8.1S4 
16,590 


S24,744 


$16,000 
$6,130 


$22,130 


($2,154) 
($460) 

($2,614) 


-119% 
•70% 


-10.6% 


CHEMICAL  AND  TRANSPORT  SYSTEMS 
Chemical  Reaction  Processes 
Inierfacial.  Transpon  and  Separations  Processes 
Fluid,  Particulate  and  Hydraulic  Systems 
Thennal  Systems 


$9,302 

$11,393 

$9,900 

($1,493) 

-13,1% 

$8,622 

$10,254 

$9,220 

($1,034) 

-10  1% 

$9,187 

$10,782 

$9,900 

($882) 

-82% 

$7,360 

$9,841 

$8,050 

($1,791) 

-18  2% 

ToUl  $34.47 1  S42^70  S37.070  ($5^00) 

DESIGN.  MANUFACTURE.  AND  INDUSTfUAL  !NNOVAT!ON 

Opwrations  Research  and  Production  Systems 

[>esign  and  Integration  Engineering 

Manufacturing  Processes  and  E^^uipment 

Small  Business  Innovation  Research 

Management  of  Technological  Innovation 

Special  Studies  and  Assessments 

Industry/University  Liaison 

ToUl  $46^03  $69,690  $66,600  ($3,090) 


-12.3% 


$5,730 

$8,345 

$7,680 

($665) 

-8  0% 

$5,373 

$8,295 

$7,560 

($735) 

-8  9% 

il0,436 

$16,160 

$14,460 

($1,700) 

-10  5% 

i23,008 

$33,120 

$31,200 

($1,920) 

-5  8% 

$503 

$1,300 

$1,500 

$200 

15  4% 

$1,153 

$1,470 

$1,400 

($70) 

-4.8% 

$0 

$1,000 

$2,800 

$1,800 

180  0% 

ELECTRICAL  AND  COKfMUNICA  TIONS  SYSTEMS 

Quantum  Electronics.  Waves  and  Beams 

Solid  State  and  Microstructures 

Communications  and  Computational  Systems 

Engineenng  Systems 

Bmergmg  Technologies  Initiation 


$9,213 

$11,714 

$10,040 

($1,674) 

-14  3% 

$10,482 

$12,764 

$11,410 

($1,354) 

-10  6% 

$5,208 

$6,837 

$6,570 

($267) 

-3  9% 

$8,067 

$10,405 

$8,950 

($1,455) 

-14  0% 

$1,149 

$1,100 

$0 

($1,100) 

-100  0% 

ToUl 


$34,119 


$42,820 


$36,970 


($5,850) 


ENGINEERING  EDUCATION  AND  CENTERS 

Engineenng  Education 

Human  Resources  Development 

Engineering  Research  Centers 

Industry /University  Cooperative  Research  Centers 


$15,402 

$18,400 

$18,300 

($100) 

-0  5% 

$11,441 

$12,610 

$11,030 

($1,580) 

-12  5% 

$47,500 

$52,500 

$51,500 

($1,000) 

-19% 

$6,701 

$9,200 

$7,850 

($1,350) 

-147% 

ToUl 


$81,044 


$92,710 


$88,680 


($4,030) 


t.3% 


CIVIL  AND  MECHANICAL  SYSTEMS 

Earthquake  Hazard  Mitigation 

Nattiral  and  Technological  Hazard  Mitigation 

Dynamic  Systems  and  Control 

Structures.  Gcomechanics  and  Building  Systems 

Surface  Engineering  and  Tnbology 

Mechanics  and  Materials 

Toul 


$13,611 

$17,482 

$15,000 

($2,482) 

-14  2% 

$2,584 

$3,194 

$2,610 

($584) 

-18  3% 

$3,792 

$4,867 

$4,200 

($667) 

-13  7% 

$8,658 

$10,954 

$9,510 

($1,444) 

-13  2% 

$2,516 

$3,366 

$2,840 

($526) 

-15.6% 

$8,635 

$10,953 

$9,560 

($1,393) 

-127% 

$39,796 


$50,816 


$43,720 


($7,096) 


Total,  ENG 


$256,054 


$323,050 


$295,170 


($27,880) 
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FY  1994  CURRENT  PLAN 

RESEARCH  AND  RELATED  ACTIVITIES  APPROPRIATION 

GEOSCIENCES  ACTIVITY 

The  FY  1994  Current  Plan  for  the  Geosciences  (GEO)  Activity  is  $403.87  million,  $44.66  million  or  10.0 
percent  less  than  the  FY  1994  Budget  Request  of  $448.53  million  due  to  Congressionally-mandated 
reductions.  All  Subactivities  were  proportionally  reduced. 

Synopses  of  major  changes: 

•  In  the  Earth  Sciences  Subactivity,  priority  given  to  the  U.S.  Global  Change  Research  Program  and  to 
Science  and  Technology  Centers  is  reflected  in  the  Continental  Dynamics  and  Earth  Sciences 
Project  Support  program  elements. 

•  In  the  Ocean  Sciences  Subactivity,  priority  given  to  meeting  commitments  to  the  international 
partners  is  reflected  in  the  Ocean  Drilling  Program. 
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FY  1994  CURRENT  PLAN  -  LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


(Dollars  in  Thousands) 


PROGRAM  ELEMENT 


FY  1993 
ACTUAL 


Fy  1994 
REQUEST 


FY  1994 

CURRENT 

PLAN 


DIFFERENCE 
PLAN/REQUEST 
AMOUNT        PERCENT 


GEOSCIENCES 


ATMOSPHERIC  SCIENCES 
Atmospheric  Sciences  Project  Support 
National  Center  for  Atmospheric  Research 
Upper  Atmospheric  Facilities 

Toul 


EARTH  SCIENCES 
Earth  Sciences  Project  Support 
Instrumentation  and  Facilities 
Continental  Dynamics 


Total 


OCEAN  SCIENCES 
Ocean  Sciences  Research  Support 
Oceanographic  Centers  and  Facilities 
Ocean  Drilling  Program 

Total 


$69,439 

$50,171 

$6,888 

$81,930 

$59,240 

$7,930 

$75,470 

$51,800 

$7,100 

($6,460) 

($7,440) 

($830) 

-7.9% 
-12.6% 
-10.5% 

$126,498 

$149,100 

$134,370 

($14,730) 

-9.9% 

$51,498 

$17,922 

$6,330 

$57,270 

$24,920 

$7,460 

$53,200 

$20,100 

$7,270 

($4,070) 

($4,820) 

($190) 

-7.1% 

-19.3% 

-2.5% 

$75,750 

$89,650 

$80,570 

($9,080) 

-10.1% 

$91,787 
$51,706 
$35,861 

$112,570 
$56,760 
$40,450 

$99,990 
$50^60 
$38,680 

($12,580) 
($6,500) 
($1,770) 

-11.2% 

-11.5% 

-4.4% 

$179,354 

$209,780 

$188,930 

($20,850) 

-9.9% 

Total,  GEO 


$381,602 


$448,530 


$403,870 


($44,660) 


-10.0% 
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FY  1994  CURRENT  PLAN 

RESEARCH  AND  RELATED  ACTIVITIES  APPROPRIATION 

MATHEMATICAL  AND  PHYSICAL  SCIENCES  ACTIVITY 

The  Pi'  1994  Current  Plan  for  the  Mathematical  and  Physical  Sciences  (MPS)  Activity  is  $671.85  million, 
$46.54  million  or  6.5  percent  less  than  the  FY  1994  Budget  Request  of  $718.39  million  due  to 
Congressionally-mandated  reductions. 

In  taking  the  Congressionally-mandated  reductions,  to  the  extent  possible,  priority  was  given  to 
maintaining  significant  increments  for  the  related  advanced  materials  and  processing,  manufacturing  and 
biotechnology  initiatives,  to  the  high  performance  computing  and  communications  initiative,  and  to 
science,  mathematics,  engineering  and  technology  education.  In  addition,  priority  was  placed  on 
contributing  to  Global  Change  Research  initiative  and  on  maintaining  a  forward-looking  position  in 
environmental  research. 

The  emphasis  on  materials  afforded  the  Materials  Research  Subactivity  a  higher  priority  resulting  in  only 
a  4.0  percent  reduction  from  the  Request  and  a  9.0  percent  increase  over  FY  1993.  One  or  two 
additional  Materials  Research  Science  and  Engineering  Center  awanjs  will  be  made,  reflecting  the 
importance  of  interdisciplinary  research  in  this  area  of  inquiry  and  the  biennial  competition  for  these 
centers  currently  in  progress. 

The  emphasis  on  the  environment  afforded  the  Chemistry  Subactivity  a  higher  priority,  resulting  in  an 
8.1  percent  increase  over  FY  1993.  The  reduction  of  7.3  percent  from  the  FY  1994  Request  is  larger 
than  typical  in  the  MPS  Activity  because  the  initiation  of  the  emphasis  on  the  environment  planned  within 
the  FY  1993  Stimulus  Package  did  not  materialize. 

In  the  Major  Research  Equipment  Subactivity,  which  decreases  by  11.1  percent  from  the  Request, 
highest  priority  was  given  to  sustaining  the  project  schedule  for  the  National  High  Magnetic  Field 
Laboratory  (NHMFL)  and  to  meeting  intemational  commitments  for  the  GEMINI  8-meter  telescope 
project,  both  of  which  are  funded  at  the  Request  level.  The  reduction  ($8  million)  to  the  Laser 
Interferometer  Gravitational  Wave  Observatory  (LIGO),  funded  at  $35  million,  was  directed  by  the 
conferees. 

The  Mathematical  Sciences,  Astronomical  Sciences,  and  Physics  Subactivities  were  proportionally 
reduced.  Fewer  research  awards  will  be  made  than  had  been  planned  for  within  the  Request.  In  the 
Physics  Facilities  program,  the  upgrade  to  the  Comell  Electron  Storage  Ring  (CESR)  will  be  initiated. 


Note:  In  the  FY  1995  Budget  Request  the  National  High  Magnetic  Field  Laboratory  will  be  included  in  the  National  Facilities  and 
Instrumentation  program  element  in  the  Materials  Research  Subactrvity  of  the  Mathematical  and  Physical  Sciences  Activity,  as  this 
project  is  well  underway  and  is  beginning  operations. 

Also,  within  the  FY  1995  Budget  Request,  the  LIGO  and  GEMINI  construction  projects  are  proposed  to  be  assigned  to  a  new  account: 
Major  Research  Equipment    This  new  account  enhances  management  and  oversight  of  construction  projects  of  this  magnitude. 

(Millions  of  Dollars) 


Project 


FY  1993 

FY  1994 

FY  1994 

Actual 

Request 

C.P. 

14.01 

12.00 

12.00 

20.00 

43.00 

35.00 

14.07 

17.00 

17.00 

National  High  Magnetic  Field  Laboratory 

Laser  Interferom  eter  G  ravitational  Wave  0  bservatory 

GEMINI  SmeterTele  scope 

Total  48.08  72.00  64.00 
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FY  1994  CURREJVT  PLAN  -  LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


(Dollars  in  Thousands) 


PROGRAM  ELEMENT 


MATHEMATICAI.  AND  PHYSlCAl,  SCIENCES 


FY  1994  DIFFERENCE 

FY  1993  FY  1994         CURRENT  PLAN/REQUEST 

ACTUAL         REQUEST  PLAN  AMOUNT         PERCENT 


MA  THEMA  TICAL  SCIENCES 
Disciplinary  Research  in  Mathematics 
Cross-Disciplinary  and  Computational 
Research  in  Mathematics 
Special  Projects 

Total 

ASTRONOMICAL  SCIENCES 
Astronomy  Research  Project  Support 
National  Astronomy  and  Ionosphere 

Center 
National  Optical  Astronomy 

Observatories 
National  Radio  Astronomy  Observatory 

Total 

PHYSICS 

Physics  Research  Project  Support 

Facilities 

Total 

CHEMISTRY 

Chemistry  Research  Project  Support 

Instrumentation  and  Infrastructure 

Total 

MA  TERIALS  RESEARCH 

Materials  Research  Project  Support 

Materials  Research  Science  and  Engineering  Centers 

National  Facilities  and  Instrumentation 

Total 

MAJOR  RESEARCH  EQUIPMENT 
Total 


$45,132 


$51,910 


$46,640 


($5,270) 


-10.2% 


$15,772 
$16,715 

$18,030 
$18,070 

$17,370 
$18,200 

($660) 
$130 

-3.7% 
0.7% 

$77,619 

$88,010 

$82,210 

($5,800) 

-6.6% 

$36,091 

$9,687 

$27,597 
$29,811 

$40,780 

$9,070 

$31,210 
$32,880 

$40,990 

$8,600 

$27,490 
$29,340 

$210 

($470) 

($3,720) 
($3,540) 

0.5% 

-5.2% 

-11.9% 
-10.8% 

$103,186 

$113,940 

$106,850 
$35,750 

$106,420 

$98,230 
$35,500 

($7,520) 

-6.6% 

$96,183 
$32,100 

($8,620) 
($250) 

-81% 
-0.7% 

$128,283 

$142,600 

$133,730 

($8,870) 

-6.2% 

$95,531 
$16,730 

$111,500 
$19,390 

$102,900 
$18,500 

($8,600) 
($890) 

-7.7% 
-4.6% 

$112,261 

$130,890 

$121,400 

($9,490) 

-7.3% 

$80,539 
$51,529 
$18,429 

$92,410 
$56,440 
$22,100 

$88,400 
$54,810 
$20,880 

($4,010) 
($1,630) 
($1,220) 

-4.3% 
-2.9% 
-5.5% 

$150,497 

$170,950 

$164,090 

($6,860) 

-4.0% 

$48,080 

$72,000 

$64,000 

($8,000) 

-11.1% 

Total,  MPS 


$619,926 


$718,390 


$671,850 


($46,540) 


-6,5% 
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FY  1994  CURRENT  PLAN 

RESEARCH  AND  RELATED  ACTIVITIES  APPROPRIATION 

SOCIAL,  BEHAVIORAL  AND  ECONOMIC  SCIENCES  ACTIVITY 

The  FY  1994  Current  Plan  for  the  Social,  Behavioral  and  Economic  Sciences  (SBE)  Activity  is  $98.25 
nnillion,  $8.66  nnillion  or  8.1  percent  less  than  the  FY  1994  Budget  Request  of  $106,91  million  due  to 
Congressionally-mandated  reductions.  Synopses  of  major  changes  follow: 

The  Social,  Behavioral  and  Economic  Sciences  Subactivity  decreases  6.2  percent  from  the  Request. 
Efforts  to  increase  award  size  across  all  programs  to  sustain  levels  of  excellence  in  research  in 
education  must  be  delayed.  Interdisciplinary  research  and  training  in  Intelligent  Systems,  focused  on 
human  capacities  to  receive,  process,  store  and  communicate  information  (especially  at 
human/machine  interfaces  vital  to  advanced  technologies  for  production  and  information 
management)  must  be  delayed.  The  Science,  Technology  and  Society  program  element  increases 
75  percent  over  the  FY  1994  budget  request  in  order  to  accommodate  the  following  two  important 
changes: 

The  Ethics  and  Values  Studies  (EVS)  program,  which  previously  had  been  distributed  throughout 
the  Foundation,  Is  being  centralized  for  management  efficiency  ($1.4  million);  and 

Cross-disciplinary  activities  ($3.0  million),  previously  funded  across  the  program  elements  in  the 
Subactivity,  are  being  consolidated  in  order  to  provide  more  efficient  management  and 
oversight. 


New  Structure 

Old  Structure 

Anthropology 

and 

Geographic 

Sciences 

Cognitve, 

Psychological 

and  Language 

Sciences 

Economic, 

Decision  and 

Management 

Sciences 

Science, 
Technology 
and  Society 

Social  and 

Political 

Sciences 

FY  1994 
Total,  Old 
Structure 

Economic,  Decision  and 
Management  Saences 

20,490,000 

750,000 

$21,240,000 

Social  and  Political 
Sciences 

750,000 

16,515,000 

$17,265,000 

Anthropology  and 
Geographic  Sciences 

12,705,000 

750,000 

$13,455,000 

Cognitive,  Psychological 
and  Language  Sciences 

12,320,000 

750,000 

$13,070,000 

Science,  Technology  and 
Society 

' 

5,580,000 

$5,580,000 

FY  1994  Total,  New 
Structure 

$12,705,000 

$12,320,000 

$20490,000 

$8,580,000 

$16,515,000 

$70,610,000 

The  International  Cooperative  Scientific  Activities  Subactivity  is  reduced  17  percent  from  the  Request 
resulting  in  continuation  of  ongoing  programs  with  some  delays  in  expansions  and  new  programs. 

The  Science  Resources  Studies  Subactivity  is  reduced  5.9  percent  from  the  Request  which  will  delay  a 
new  data  collection  effort  on  industrial  innovation.  It  will  also  delay  additional  analyses  of  U.S.  Scientific 
and  Technical  Personnel,  and  analyses  for  the  Science  and  Enalneerina  Indicators  report. 
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FY  1994  CURRENT  PLAN  -  LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


(DoUjn  in  Ihousaods) 


PROGRAM  ELEMEhfT 


FY  1993 
ACTUAL 


FY  1994 
REQUEST 


SOCIAL.  BEHAVIORAL  AND  ECONOMIC  SCTENCES 


FY  1994 

CURRENT 

PLAN 


DIFFERENCE 
PLAN/REQUEST 
AMOUNT         PERCENT 


SOCIAL.  BEHAVIORAL  AND  ECONOMIC  RESEARCH 
Economic.  Decision  and  Management  Sciences 
Social  and  Political  Sciences 
Anthropological  and  Geographic  Sciences 
Cognitive,  Psychological  and  Language  Sciences 
Science,  Technology  and  Society 

Total 

INTERS  A  nOSAL  COOP  ERA  TIVE  SCIENTIFIC  ACnvmES 
Intemalional  Coopertive 
Scientific  Activities 

Toul 

SCIENCE  RESOURCES  STUDIES 
Studies  of  Science  and 
Engineering  Resources 

Total 


S20.045 

$23,720 

$20,490 

($3,230) 

-13.6% 

S15.80I 

$17,340 

$16,515 

($825) 

-4.8% 

J  12.924 

$14,730 

$12,705 

($2,025) 

-13.7% 

S13,058 

$14,660 

$12,320 

(n,340) 

-16.0% 

$3,816 

$4,860 

$8,580 

$3,720 

76.5% 

$65,644 

$75,310 

$70,610 

($4,700) 

■62% 

$13,247 


$13,247 


$11,778 


$11,778 


$18,920 


$18,920 


$12,680 


$12,680 


$15,710 


$15,710 


$11,930 


$11,930 


($3,210) 


($3  J 10) 


($750) 


($750) 


-170% 


-170% 


-59% 


-5.9% 


Total.  SBE 


$90,669 


$106,910 


$98,250 


($8,660) 


-8  1% 
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FY  1994  CURRENT  PLAN 

RESEARCH  AND  RELATED  ACTIVITIES  APPROPRIATION 

U.S.  POLAR  PROGRAMS 

The  Foundation's  Polar  Program  activities  will  be  funded  at  a  total  level  of  $220.7  million,  whicti  includes 
$158.1  million  for  the  U.S.  Polar  Research  Programs  (arctic  and  antarctic  research  activities)  and  $62.6 
million  for  the  U.S.  Antarctic  Logistical  Support  Activities  (antarctic  logistics  and  environmental,  safety, 
and  health  activities). 

The  U.S.  Polar  Research  Programs  decreases  $5.0  million,  or  3  percent,  from  the  Request  of  $163.1 
million,  due  to  Congressionally-mandated  reductions.  Changes  from  the  Request  are  proportionally 
distributed  as  follows: 

•  The  U.S.  Arctic  Research  Program  decreases  by  $1.0  million. 

•  The  U.S.  Antarctic  Program  decreases  by  $4.0  million.    Reductions  are  in  facilities  improvement 
and  operations  areas. 

The  U.S.  Antarctic  Logistical  Support  Activities  decreases  $2.5  million  from  the  Request  of  $65.1  million. 
The  Safety,  Environment  and  Health  initiative  will  be  protected;  the  reduction  is  reflected  in  decreases  in 
contracts  and  procurement. 


Note:  It  is  proposed  in  tlie  FY  1 995  Budget  Request  to  include  this  set  of  activities  in  the  Research  and  Related  Activities  account,  the 
detail  is  presented  here  in  order  to  be  consistent  with  the  President's  Budget  Request  for  the  Research  and  Related  Activities  account  in 
FY  1995. 


CRITICAL  TECHNOLOGIES  INSTITUTE 

The  Critical  Technologies  Institute  (CTI)  is  a  federally  funded  R&D  center  that  provides  analytical  support 
to  the  Office  of  Science  and  Technology  Policy  (OSTP).  Within  the  $1.5  million  appropriated  for  CTI, 
and  consistent  with  the  conference  report,  $250,000  will  be  allocated  for  activities  focused  on  the 
development  of  performance  goals  for  federal  investments  in  science  and  technology  and  $250,000  will 
be  used  to  support  a  study  by  the  National  Academy  of  Public  Administration  for  a  review  of  NSF's 
research  centers. 
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FY  1994  CURRErrr  PLAN  -  LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


ntOGKAM  ELEMENT 


UmrtD  STATES  POLAR  RISEAUCH  PROCRMC 
U-S.  Arcoc  Rcscvcii  ProgrBs 
US  AnantK  Resevdi  hmpmi 
Openboiu  md  Science  Suppon 
US  AsttMitoc  LoguDc«l  Siqipon  1/ 

Tacil,  U^  P*Ur  Racarck  Pncrasi 

1/  Moved  to  US  Annrctic  Logiitiol  Si^rpon  Actnibes  m  FY  1994 


FY  19« 

MFFBIENCE 

FY  1993 

n-  1994 

CURRENT 

PLAN/REQUEST 

ACTUAL 

REQl/EST 

PLAN 

AMOUNT 

PERCENT 

122. 100 

X26.200 

$25J00 

(SI.OOO) 

-31% 

at.T» 

O.4t0 

S2S.W0 

SO 

00% 

I72.U0 

S10«,420 

SI04.420 

(H.OOO) 

-3.7% 

J59.IM 

SO 

SO 

SO 

N/A 

SII0.7S0 

SI63.I0O 

SISt.100 

(SS.OOO) 

-3  1% 

UNITZD  STATES  AmMCTK  UKISTICAL 
SUtrORTACnYITlES 

U  S-  Aamctic  Logis6c«I  Suppon 

Safety,  EovireaiBeiil  nd  Hatafa 

Atfcnn  Piucuitm^i 

Tool,  VS.  Aaur:tic  Lofiukjl  Suppoa  Activities 


to 

SI4.O70 
S49.360 

S63.430 


S39.in 

t6.00O 

SO 

S6S.100 


SM.eoo 

S6.000 
SO 


($2,500) 

SO 

so 

($2J00) 


-4.2% 
00% 

N/A 


CRITICAL  TECHNOLOGIES  INSTTTUTE 


SabuuL  RESEARCH 
AND  RfXATlD  ACTIMTIES 


Carryover 


t2.0t0.3U  S2.434.000 


S2.220.700 
$5,527 


($213,300) 
$5,527 


-11% 

NA 


Tut  RESEARCH 

AND  RELATED  ACnNTTIES 


$2.0>O.3n  S2.434.000 
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EDUCATION  AND  HUMAN  RESOURCES 

The  FY  1994  appropriations  act  provided  a  total  of  $569.6  million,  or  17  percent  above  the  level 
appropriated  for  FY  1993  for  the  Education  and  Human  Resources  appropriation. 

Consistent  with  the  guidance  provided  by  the  conferees: 

•  $7.5  million  has  been  added  to  the  Experimental  Program  to  Stimulate  Competitive  Research 
program; 

•  a  total  of  $10  million  has  been  added  to  the  Undergraduate  Education  and  Elementary,  Secondary 
and  Informal  Science  Education  Activities  for  the  advanced  technological  education  program, 
which  brings  NSF's  total  effort  for  this  new  program  to  a  level  of  $14.6  million; 

•  $1 .5  million  has  been  added  to  the  Systemic  Reform  Activity  for  the  start  of  a  rural  systemic 
Initiative  in  math  and  science  education;  and 

•  $1.0  million  has  been  added  to  the  Human  Resources  Development  Activity  to  augment  NSF's 
minority  summer  science  camps  program. 

As  directed  by  the  conferees,  $3  million  was  reduced  from  the  curriculum  development  program  in  the 
Elementary,  Secondary,  and  Informal  Science  Education  Activity  and  $3.5  million  was  taken  as  a  general 
reduction  across  the  Activities. 
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FY  1994  CURRENT  PLAN  -  LEVEL  OF  FUNDING  BY  PROGRAM  (continued) 


(Dollan  in  Thousands) 

PROGRAM  ELEMENT 

FY  1993 
ACTUAL 

FY  1994 
REQUEST 

FY1994 

CURRENT 

PLAN 

DIFFERI 
PLAN/RE( 
AMOUNT 

($500) 
$7,500 

3^CE 
)UEST 
PERCENT 

EPVCAT10>  A>P  HVMA^  RESOURCES 

SYSTEMIC  REFORM 
EducationaJ  System  Reform 
Experimental  Program  to  Stimulate  Competitive 
Research  (EPSCoR) 

$57,640 
$24,647 

$78,560 
$24,420 

$78,060 
$31,920 

-06% 
307% 

Total 

$82,287 

$102,980 

$109,980 

$7,000 

68% 

ELEMENTARY.  SECONDARY  AND  INFORMAL 

EDUCATION 

Student  Support 

Curriculum  Development 

Teacher  ErUancement  and  Development 

Informal  Science  Education 

$11,305 
$40,182 
$98,586 
$34,611 

$11,000 

$45,450 

$106,500 

$35,000 

$11,000 

$44,120 

$108,160 

$35,000 

$198,280 

$0 

($1,330) 

$1,660 

SO 

00% 

-29% 

16% 

0.0% 

Total 

$184,684 

$197,950 

$330 

0.2% 

VNDERGRADUA  TE  EDUCA  TION 
Curriculum  and  Laboratory  Development 
Teacher  and  Faculty  Development 

$41,559 
$20,349 

$48,430 
$26,410 

$74,840 

$55,010 
$26,000 

$6,580 
($410) 

13.6% 
-16% 

Total 

$61,908 

$81,010 

$6,170 

82% 

GRADUA  TE  EDUCA  TION  AND  RFSFARCH 
DEVELOPMENT 
Graduate  Student  Support 
Faculty  Development 

$77J73 
$8,043 

$58,790 
r.670 

$58,790 
$7,670 

$0 
$0 

00% 
00% 

Total 

$85,416 

$66,460 

$66,460 

SO 

00% 

HUMAN  RESOURCE  DEVFmPMENT 
Precollege  Education 
Undergraduate  Student  Support 
Institutional  Support 
Model  and  Experimental  Programs 

$14,876 

$19,167 

$12,592 

$2,978 

$13,830 
$26,010 
$15,450 
$10,600 

$14,830 
$25,510 
$15,450 
$10,600 

$1,000 

($500) 

$0 

SO 

7.2% 
-1.9% 
00% 
00% 

ToUl 

$49,613 

$65,890 

$66,390 

$500 

08% 

RFSFARCH.  EVALUATION  AND  DISSEMINATION 

Research 

Evaluation 

Dissemination  and  Technology  Utilization 

$15,649 

$5,637 

$19,869 

$14,790 

$8,970 

$24,220 

$14,390 

$8,970 

$24,120 

($400) 

$0 

($100) 

-2.7% 
0  0% 
-04% 

Toul 

$41,155 

$47,980 

$47,480 

($500) 

-10% 

Subtoul,  EHR 

Carryover 

$505,063 

$556,100 

$569,600 

$7,077 

$13,500 

2  4% 

N/A 

Total,  EHR 


$505,063 


$556,100  $576,677 


$20,577 


3  7% 
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ACADEMIC  RESEARCH  INFRASTRUCTURE 

The  FY  1994  appropriations  act  provided  NSF  with  $110  million  for  this  activity.  The  FY  1994  Current 
Plan  assumes  $100  million  for  this  activity  due  to  the  proposed  rescission  to  which  the  Administration 
has  not  objected.  Half  of  the  funds  will  be  used  to  help  colleges  and  universities  acquire  state-of-the-art 
instrumentation  for  research  and  research  training.  The  other  half  will  be  used  to  assist  in  the 
modemization  of  the  research  and  research  training  facilities  at  the  Nation's  colleges  and  universities. 
For  FY  1994,  Ph.D.  granting  institutions  will  continue  to  be  asked  to  provide  at  least  50  percent  of  total 
eligible  project  costs.  However,  consistent  with  Congressional  guidance,  cost  sharing  requirements  for 
non-Ph.D.  granting  institutions  will  be  relaxed,  but  the  extent  of  cost  sharing  will  be  considered  in  the 
merit  review  process. 

SALARIES  AND  EXPENSES 

The  $118.3  million  appropriated  for  Salaries  and  Expenses  represents  a  reduction  of  $7.5  million,  6 
percent,  from  the  FY  1994  Budget  Request.  This  amount  will,  however,  be  sufficient  to  support  our  on- 
board staff  (including  locality  pay),  fund  increased  administrative  costs  associated  with  the  relocation  of 
the  Foundation  to  Arlington,  VA,  and  enhance  information  systems. 


Millions  o 

f  Dollars 

FY  1994 

FY  1994 

Request 

Current  Plan 

Change 

Personnel  Compensation  and 

Benefiu 

$83.80 

$80.75 

($3.05) 

G  eneral  0  perating  Expenses 

Travel 

4.00 

3.00 

(1.001 

Inform  ation  System  s 

11.40 

8.37 

13.03) 

0  ther  G  eneral  Expenses 

26.60 

26.18 

(0.42) 

Subtotal,  G  eneral  0  perating  Expenses 

$42.00 

$37.55 

($4.45) 

Total,  Salaries  and  Expenses 

$125.80 

$118.30 

($7.50) 

FTE  CEILING 

1,203 

1,203 

0 

Personnel  Compensation  and  Benefits  (PC&B):  $3.05  million  of  the  reduction  has  been  applied  to 
Personnel  Compensation  and  Benefits  (PC&B),  resulting  from  the  Foundation's  decision  to  meet  in 
administrative  operations  and  enhance  information  infrastructure  rather  than  to  fully  fund  its  authorized 
employment  ceiling  of  1,203  full-time  equivalents  (FTEs)  . 

General  Operating  Expenses  (GOE):  a  further  reduction  of  $4.45  million  is  applied  to  General 
Operating  Expenses  including: 

•  a  reduction  in  travel  expenses  from  $4.00  million  to  $3.00  million  consistent  with  the  need  to  redirect 
funds  into  infonmation  infrastructure  in  order  to  maintain  current  services  levels. 

•  an  overall  reduction  of  $3.00  million  in  Information  Systems,  partially  offset  by  $1.20  million 
available  from  FY  1993  funds  wrtiich  were  applied  to  forward  fund  FY  1994  contracts  for  central 
facility  management  and  operations,  and  the  customer  service  center.  The  additional  reduction  of 
$1.80  million  caused  a  defen-al  of  plans  to  transition  from  pilot  status  to  full  implementation  in 
advanced  automation  and  work  processing,  including  telecommuting  imaging,  and  high-speed  data 
communications. 

•  a  decrease  of  $0.42  million  for  Other  General  Operating  Expenses  associated  with  a  reduction  in 
administrative  contracts  for  equipment  repair  and  maintenance,  furniture  repair,  and  miscellaneous 
small  contracts. 
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OFFICE  OF  INSPECTOR  GENERAL 


The  Office  of  Inspector  General  (OIG)  will  be  funded  at  $3,997,000  as  provided  in  the  appropriations  act 
This  amount  is  $310,000  above  last  year's  level  and  $103,000  less  than  the  FY  1994  Request. 

NSF  HEADQUARTERS  RELOCATION 

The  relocation  of  the  Foundation  to  Arlington,  VA  was  completed  in  January  1994  with  all  of  the  staff  in 
the  new  facility.  The  $5.2  million  appropriated,  which  represents  the  amount  requested  will  be  used  to 
reimburse  the  General  Services  Administration  for  expenses  incurred  by  GSA  as  a  result  of  the 
Foundation's  relocation. 
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FY  1994  CURRENT  PLAN  -  LEVEL  OF  FUNDING  BY  PROGRAM  (condnued) 


(Dollars  in  Thousands) 


PROGRAM  ELEMENT 


FY  1994  DIFFERENCE 

FY  1993  FY  1994  CURRENT  PLAN/REQUEST 

ACTUAL  REQUEST  PLAN  AMOUNT  PERCENT 


ACADEMIC  RESEARCH  INFRASTRUCTURE  $49,754  $55,000  $100,000    1/  $45,000  81.8% 

Canyover  $0  $0  $620  $620  N/A 


Total 


Subtotal,  NATIONAL  SCIENCE 
FOUNDATION 

Carryover 

TOTAL,  NATIONAL  SCIENCE 
FOUNDATION 


$49,754      $55,000     $100,620 


$45,620 


82.9% 


SALARIES  AND  EXPENSES 

$110,838 

$125,800 

$118,300 

($7,500) 

-6.0% 

NSF  HEADQUARTERS  RELOCATION 

$0 

$5,200 

$5,200 

$0 

0.0% 

OFFICE  OF  INSPECTOR  GENERAL 

$3,687 

$4,100 

$3,997 

($103) 

-2.5% 

$2,749,726         $3,180,200         $3,017,797  ($162,403)  -5.1% 

$0  $0  $13,224  $13,224  N/A 


$2,749,726  $3,180,200  $3,031,021  ($149,179)  -4.7% 


1/  FY  1994  Current  Plan  amount  excludes  $10  million  as  proposed  for  rescission  by  the  United  States  Congress. 
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RESEARCH  AND  RELATED  ACTIVITIES  $2,348,700,000 


The  FY  1995  Budget  Request  for  the  Research  and  Related  Activities  (R&RA)  appropriation  is 
$2,348.70  million,  an  increase  of  $180.00  million,  or  8.3  percent,  over  the  Pr'  1994  level  of  $2,168.70 
million,  excluding  funds  for  Major  Research  Equipment.  In  FY  1995,  R&RA  will  support  activities  that 
produce  new  knowledge  necessary  to  address  a  range  of  national  priorities  and  to  advance  our 
understanding  of  many  types  of  scientific  phenomena  and  technological  processes.  These  activities 
also  contribute  directly  to  strengthening  the  scientific  and  technical  workforce  and  represent  a  vital 
investment  in  the  nation's  future. 


(Millions  of  Dollars) 

FY  1994 

FY  1993 

Cun-ent 

FY  1995 

Change           | 

Actual 

Plan 

Request 

Amount 

Percent 

Biological  Sciences 

271.33 

288.78 

313.94 

25.16 

8.7% 

Computer  and  Information  Science  and  Engineering 

215.60 

240.58 

273.50 

32.92 

13.7% 

Engineering 

256.05 

295.17 

320.41 

25.24 

8.6% 

Geosciences 

381.60 

403.87 

443.09 

39.22 

9.7% 

Mathematical  and  Physical  Sciences 

585.86 

619.85 

657.72 

37.87 

6.1% 

Social,  Behavioral,  and  Economic  Sciences 

90.67 

98.25 

112.61 

14.36 

14.6% 

U.S.  Polar  Research  Programs 

180.78 

158.10 

162.83 

4.73 

3.0% 

U.S.  Antarctic  Logistical  Support  Activities 

63.43 

62.60 

62.60 

0.00 

0.0% 

Critical  Technologies  Institute 

1.00 

1.50 

2.00 

0.50 

33.3% 

Major  Research  Equipment  1/ 
TOTAL.  R&RA 

[34.07] 

[52.00] 

0.00 

[70.00] 

iiLO0.OO%J 

$2,046.32 

$2,168.70 

$2,348.70 

$18000 

8.3% 

1/  Major  Research  Equipment  (MRE)  appropriation  is  proposed  in  FY  1995  to  fund  the  construction  of  major  research  equipment 
cxirrentiy  funded  through  the  Research  arxl  Related  Activities  appropriation.  For  compairabillty,  the  FY  1993  and  FY  1994  amounts 
for  these  construction  projects  are  shown  in  MRE. 

The  Research  and  Related  Activities  appropriation  funds  a  broad  range  of  activities  focused  on 
strengthening  the  nation's  scientific,  mathematics,  and  engineering  research  enterprise. 

The  Biological  Sciences  (BIO)  Activity  promotes  understanding  of  the  underiying  principles  and 
mechanisms  governing  living  organisms.  Research  areas  include  analyses  of  the  genetic  and 
molecular  processes  underlying  all  life;  the  use  of  cutting-edge  tools  to  understand  organismal 
development  and  behavior;  modeling  of  the  interrelationships  among  organisms  and  the 
environment  in  which  they  live;  and  the  development  of  new  instruments  and  databases  for  the 
biological  sciences.  The  8.7  percent  increase  in  FY  1995  will  primarily  support  research  in  the 
U.S.  Global  Change  Research  Program  and  High  Performance  Computing  and  Communications, 
allowing  enhanced  support  for  research  on  biodiversity  and  the  environment,  Long  Term 
Ecological  Research  sites,  and  the  establishment  of  a  Center  for  Ecological  Analysis  and 
Synthesis. 

Research  in  the  Computer  and  Information  Science  and  Engineering  (CISE)  Activity  is 
directed  at  information  processing  in  the  broadest  sense,  ranging  from  fundamental  theory  of 
computing  to  systems  architecture  and  engineering.  In  addition,  significant  attention  is  devoted  to 
advanced  computer  and  communications  facilities  providing  services  for  the  general  research 
and  education  community.  The  13.7  percent  increase  in  FY  1995,  directed  toward  the  High 
Performance  Computing  and  Communications  initiative,  enhances  support  for  its  Information 
Infrastructure  Technology  and  Applications  component,  increases  high  performance  computing 
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capabilities  at  NSF  Supercomputer  Centers,  and  provides  for  a  transition  to  very  high-speed 
networking. 

The  Engineering  (ENG)  Activity  promotes  the  progress  of  engineering  and  increases  its  potential 
to  respond  to  the  nation's  future  technological  opportunities  and  needs.  ENG  accomplishes  its 
mission  by  supporting  all  fields  of  engineering  education  and  research  and  by  developing  the 
nation's  engineering  human  resources  and  physical  infrastructure.  Engineering's  8.6  percent 
increase  for  FV  1995  will  go  to  support  increases  in  Advanced  Manufacturing  Technology  and 
High  Performance  Computing  and  Communications,  and  to  meet  mandated  levels  for  the  Small 
Business  Innovation  Research  (SBIR)  program. 

The  Geosciences  (GEO)  Activity  supports  research  to  advance  knowledge  of  the  properties  and 
dynamics  of  the  planet  Earth  including:  studies  of  geologic  forces  and  their  history;  ocean 
dynamics  and  resources;  and  the  physics  and  chemistry  of  the  atmosphere.  The  9.7  percent 
increase  in  FY  1995  reflects  emphasis  on  the  U.S.  Global  Change  Research  Program  and  will 
enable  new  and  enhanced  efforts  in  international  data  projects,  forecasting  and  climate  modeling, 
terrestrial  ecology,  and  integrated  assessments. 

The  {Mathematical  and  Physical  Sciences  (MPS)  Activity  supports  research  in  mathematics, 
astronomy,  physics,  chemistry,  and  materials  science  to  accelerate  the  growth  of  the  knowledge 
base  and  to  connect  it  to  potential  users.  Major  equipment  and  instrumentation  such  as 
accelerators  and  telescopes  are  provided  to  support  the  research  needs  of  individual 
investigators.  The  6.1  percent  increase  in  FY  1995  will  strengthen  support  and  boost  MPS 
participation  in  all  interagency  and  NSF  research  initiatives  and  enhance  support  for  facilities  and 
instrumentation. 

The  Social,  Behavioral  and  Economic  Sciences  (SEE)  Activity  stimulates  scientific  progress  in 
the  social,  behavioral  and  economic  sciences.  Research  focuses  on  how  various  social  and 
economic  systems  are  organized  and  operate  and  how  cognitive  and  cultural  factors  influence 
human  behavior.  The  Activity  also  includes  programs  that  promote  international  scientific 
cooperation  and  provide  authoritative  data  on  science  and  engineering  and  the  characteristics  of 
the  nation's  research  and  education  enterprise.  The  14.6  percent  increment  in  FY  1995  will 
primarily  support  the  U.S.  Global  Change  Research  Program. 

Polar  Programs,  which  includes  the  U.S.  Polar  Research  Programs  and  U.S.  Antarctic 
Logistical  Support  Activities,  support  multi-disciplinary  research  in  arctic  and  antarctic  regions. 
Polar  regions  play  a  critical  role  in  worid  weather  and  climate  and  provide  unique  research 
opportunities  from  the  ocean  bottom  through  the  ice  layer  and  into  space.  Special  logistical  and 
operations  efforts  are  required  to  support  research  in  Antarctica  because  of  its  remote  location 
and  the  necessity  of  providing  all  infrastructure.  The  2.1  percent  increase  in  Polar  Programs  will 
be  directed  entirely  to  research  projects  rather  than  logistics.  This  represents  an  8.8  percent 
increase  in  research  and  will  enable  expanded  studies  in  arctic  and  antarctic  regions,  focused 
primarily  on  global  change  and  environmental  issues. 

The  Critical  Technologies  Institute  is  a  Federally-Funded  Research  and  Development  Center 
that  provides  analytical  support  to  the  Office  of  Science  and  Technology  Policy  by  identifying 
near-term  and  long-term  objectives  for  research  and  development;  analyzing  the  production 
capability  and  economic  viability  of  technologies;  and  providing  options  for  achieving  R&D 
objectives. 

Modes  of  Support 

NSF  supports  research  activities  through  many  modes,  including  awards  for  individuals  and  small 
groups  of  investigators  with  their  associated  equipment,  postdoctoral  researchers  and  students; 
research  centers;   national   user  facilities;    development  and  acquisition   of   instrumentation  for 
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FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

1.275.16 

1,405.92 

10.3% 

176.53 

184.26 

4.4% 

527.64 

559.33 

6.0% 

189.37 

199.19 

5.2% 

$2,168.70 

$2,348.70 

8.3% 
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individual  or  shared  use;  postdoctoral  fellowships;  and  workshops  and  conferences.  R&RA  also 
provides  support  for  activities  such  as  international  scientific  partnerships,  research  activities  in  the 
arctic  and  antarctic  regions,  and  collection  and  dissemination  of  information  on  research  in  science 
and  technology. 

(Millions  of  Dollars) 


Research  Project  Support 
Centers 
Facilities  1/ 
Education  and  Training 

Total,  R&RA  1/ 

1/  For  comparabilily,  the  Facilites  and  Total  lines  do  not  include  ttie  LIGO  and  Gemini  projects  totaling 
$52.0  million  in  FY  1994  and  $70.0  million  in  FY  1995.  These  projects  are  funded  In  the  Major  Research 
Equipment  MRE)  Sutjactivity  in  R&RA  prior  to  FY  1995.  In  FY  1995,  ttiese  construction  projects  are 
proposed  to  be  assigned  to  a  new  Major  Research  Equipment  account. 

The  merit  review  system  is  the  principal  tool  in  selecting  proposals  for  funding,  emphasizing  the 
capabilities  of  the  investigators;  the  innovation,  importance  and  relevance  of  the  ideas  and 
approaches;  and  the  potential  for  enhancing  the  human  and  physical  infrastructure  of  science  and 
engineering. 

Roughly  $1,405  million,  or  approximately  60  percent,  of  R&RA  is  designated  for  support  of  individual 
investigator  and  small  group  research  projects  in  both  traditional  disciplinary  areas  and  fields  of 
national  importance.  NSF's  strategy  is  to  maintain  a  balance  within  R&RA  between  overlapping 
needs:  disciplinary  and  interdisciplinary  fields;  fundamental  research  and  research  in  areas  of 
national  priority;  and  mature  and  emerging  fields.  NSF  also  participates  in  federal  interagency  efforts 
such  as  the  National  Earthquake  Hazards  Reduction  Program  and  the  Human  Capital  Initiative. 

About  $560  million,  or  24  percent,  of  the  R&RA  funding  supports  unique  national  facilities  such  as 
telescopes,  research  ships,  accelerators,  and  supercomputers,  all  of  which  enable  a  broad  range  of 
research  activities,  including  research  in  strategic  areas. 

Support  for  national  centers  in  various  disciplines  totals  nearly  $185  million  in  FY  1995,  or 
approximately  8  percent  of  the  R&RA  total.  These  centers  encourage  the  growth  of  strong 
partnerships  among  academia,  industry  and  government,  such  as  the  State/Industry/University 
Cooperative  Research  Centers. 

Almost  $200  million,  or  about  8  percent,  of  R&RA  goes  to  innovative  programs  which  support 
science,  mathematics,  and  engineering  education  and  training  at  the  undergraduate,  graduate,  and 
post-doctoral  levels.  Programs  include  Research  Experiences  for  Undergraduates,  Engineering 
Education  Coalitions,  Graduate  Fellowships  for  Women  in  Engineering,  and  Postdoctoral  Fellowships. 
NSF  support  for  education  and  training  within  R&RA,  however,  is  even  greater  than  the  above  table 
implies.  Research  projects,  centers,  and  facilities  all  include  additional  funding  for  graduate  and 
undergraduate  students  and  postdoctoral  researchers.  In  addition,  items  such  as  workshops,  travel 
grants,  colloquia  and  symposia  all  have  a  training  component. 
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Research  in  Strategic  Areas 

Recognizing  the  dynamic  relationship  between  research  and  technology  and  the  benefits  they  can 
provide  to  society,  research  and  education  initiatives  in  strategic  areas  form  an  integral  and 
increasingly  important  part  of  the  R&RA  portfolio.  These  interagency  and  NSF  initiatives  cut  across 
virtually  all  of  the  activities  included  within  R&RA.  NSFs  ability  to  focus  and  concentrate  many 
disciplines  on  the  priorities  expressed  by  these  initiatives  is  a  major  factor  in  its  leadership  role  in  the 
interagency  initiatives. 

FV  1995  support  within  R&RA  toward  NSFs  funding  for  research  in  strategic  areas  and  the  federal 
interagency  initiative  for  science,  math,  engineering,  and  technology  education  increases 
approximately  $164  million,  or  about  12  percent,  over  the  FY  1994  planned  level. 

(Millions  of  Dollars) 


Advanced  Manufacturing  Technology 

Advanced  Materials  &  Processing  Program 

Biotechnology 

Civil  Infrastructure  Systems 

Environmental  Research 

High  Perfonmance  Computing  &  Communications 

Science,  Math,  Engineering  and  Technology  Education 

U.S.  Global  Change  Research  Program 


R<1994      FY  1995      Percent 
Estimate      Estimate      Change 


191.10 

196.27 

2.7% 

303.98 

306.08 

0.7% 

187.69 

193.89 

3.3% 

51.10 

54.10 

5.9% 

144.44 

156.04 

8.0% 

249.67 

310.75 

24.5% 

109.33 


118.53 


8.4% 


141.90         207.52        46.2% 


Note:  Projects  wfuch  have  strong  connections  to  the  goals  and  objectives  of  more  than  one  inrtiative  are  difficult 
to  attribute  to  single  initiative.  In  an  effort  to  present  a  more  precise  measure  o(  Its  research  and  education 
initiatives,  NSF  vkW  redefine  Its  mtemal  data  colectlon  and  analysis  capaUUlies  so  that  the  alocation  o( 
resources  for  ttiese  initialives  can  be  shown  in  a  mutually  exclusive  manner. 

NSFs  primary  focus  in  these  initiatives  is  on  the  fundamental  research  needed  to  generate  new 
scientific,  mathematics,  and  engineering  knowledge  and  to  further  progress  in  ttiese  areas.  The 
discoveries  that  stem  from  such  research  become  the  foundation  for  broad  and  useful  eipplications  of 
Icriowledge  and  development  of  new  technologies.  These  initiatives  in  strategic  areas  are  central  to 
the  long-term  economic  growth  and  technological  development  of  the  nation  and  will  lead  to 
improvements  in  areas  ranging  from  understanding  of  the  global  climate  system  and  environment,  to 
technologies  for  advanced  manufacturing,  to  new  information  technologies,  to  civil  infrastnjcture 
systems  and  materials  processing. 

Networtcing,  building  cap>£ibility  in  the  supercomputer  centers,  and  the  uses  of  technology  in  education 
are  important  components  of  NSFs  leadership  in  the  High  Perfonnance  Computing  and 
Communications  initiative.  Additional  emphasis  will  be  placed  on  the  Information  Infrastructure 
Technology  and  Applications  effort  which  provides  the  critical  technological  underpinning  of  the 
Administration's  National  Information  Infrastructure  initiative.  Included  is  transition  to  very  high-speed 
networking,  research  on  national  chiallenge  application  problems,  expansion  of  metacenter  arKJ 
regional  affiliates  activities,  and  an  increase  in  Grand  Challenge  Applications,  digital  libraries,  and 
software  research  for  scalable  parallel  computing  systems. 

NSFs  support  for  the  U.S.  Global  Ctuinge  Research  Program  focuses  on  improving  knowledge  of 
fundamental  physical,  biological,  and  socioeconomk:  processes  related  to  gtobal  change.  Special 
attention  will  be  given  in  FY  1995  to  major  international  data  collection  and  analytic  programs; 
climate  change  modeling  and  forecasting  activities;  research  on  terrestrial  ecology;  research  on  policy 
processes;  and  the  advancement  of  methods  for  conducting  integrated  assessments. 
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Number  of  People  Involved  in  Research  and  Related  Activities 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

Senior  Researchers 

18,500 

19.500 

20,400 

Other  Professionals 

6,500 

6,700 

7,000 

Post-Doctorates 

4.000 

4,200 

4.500 

Graduate  Students 

15,500 

16,200 

16,800 

Undergraduate  Students 

6,500 

6,900 

7.300 

K-1 2  Teachers 

100 

100 

100 

K-12  Students 

100 

100 

100 

Total  Number  of  People 

51.200 

53,700 

56.200 

R&RA  Funding  Profile 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

Total  Number  of  Awards 

15.876 

16.365 

17.117 

Statistics  for  Competitive  Awards: 

Number 

7.696 

7.900 

8.200 

Funding  Rate 

31% 

31% 

31% 

Median  Annualized  Award  Size 

$51,631 

$55,500 

$59,500 

Average  Annualized  Award  Size 

$75,968 

$80,000 

$84,500 

Average  Duration  (yrs.)  1/ 

2.7 

3.0 

3.0 

1/  Average  Duration  includes  research  projects  only. 
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CHANGES  IN  BUDGET  STRUCTURE 

Responding  to  the  Administration's  efforts  to  reduce  the  number  of  appropriations,  four  existing 
appropriations  accounts  have  been  merged  to  create  a  new  Research  and  Related  Activities  (R&RA) 
account.  The  new  R&RA  account  includes:  Research  and  Related  Activities,  U.S.  Polar  Research 
Programs,  U.S.  Antarctic  Logistical  Support  Activities,  and  the  Critical  Technologies  Institute.  Also, 
starting  in  FY  1995,  major  research  equipment  currently  funded  in  the  R&RA  Activity  will  become  a 
separate  fvlajor  Research  Equipment  Activity  for  large  constnjction  projects. 


FY  1995  Crosswalk 
(Dollars  in  Thousands) 


New  Structure 

Research  and 

Major  Research 

Total,  Old 

Old  Structure 

Related  Activities 

Equipment 

Structure 

Research  and  Related  Activities 

2,121.270 

70,000 

$2,191,270 

U.S.  Polar  Research  Programs 

162,830 

$162,830 

U.S.  Antarctic  Logistical  Activities 

62,600 

$62,600 

Critical  Technologies  Institute 

2,000 

$2,000 

Total,  New  Structure 

$2,348,700 

$70,000 

$2,418,700 
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BIOLOGICAL  SCIENCES  $313,940,000 


The  FY  1 995  Budget  Request  for  the  Biological  Sciences  Activity  (BIO)  is  $31 3.94  million,  an  increase  of 
$25.16  million,  or  8.7  percent,  over  the  FY  1994  Current  Plan  of  $288.78  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Ran 

FY  1995 
Request 

Char>ge 
Amount         Percent 

Molecular  and  Cellular  Biosciences 
Integrative  Biology  and  Neurosdence 
Environmental  Biology 
Biological  Instaimentation  and  Resources 

81.14 
74.28 
70.16 
45.74 

85.09 
77.87 
74.80 
51.02 

91.05 
83.72 
83.30 
55.87 

5.96 
5.85 
8.50 
4.85 

7.0%|| 

7.5%| 

1 1 .4%| 

9.5%M 

rrOTAL,  BIO 

$271.32 

$288.78 

$313.94 

$25.16 

s.r4 

The  Biological  Sciences  Activity  fosters  understanding  of  the  underlying  principles  and  mechanisms 
governing  life.  Research  ranges  from  the  study  of  the  structure  and  dynamics  of  large  biological 
molecules,  such  as  proteins  and  nucleic  acids,  through  cells,  organs  and  organisms,  to  studies  of 
populations  and  ecosystems.  It  encompasses  processes  that  are  intemal  to  the  organism  as  well  as 
those  that  are  external,  and  includes  temporal  frameworks  ranging  from  measurements  in  real  time 
through  individual  life  spans,  to  the  full  scope  of  evolutionary  time. 

The  highest  priority  within  the  BIO  Activity  is  to  ensure  the  vitality  of  the  biological  sciences  in  U.S. 
colleges  and  universities,  especially  in  those  areas  where  NSF  has  major  responsibility.  The  Foundation 
is  the  nation's  principal  supporter  of  fundamental  academic  research  in  biodiversity,  environmental 
biology  and  plant  biology,  providing  over  95,  75,  and  50  percent  respectively,  of  the  support  in  these 
areas.  BIO  emphasizes  support  for  investigators  beginning  new  lines  of  research,  high  risk/high  potential 
projects,  and  exploratory  studies.  Additionally,  the  Activity  supports  infrastructure  and  research  resource 
development  for  the  biological  sciences  such  as  multi-user  instrumentation,  living  stock  centers, 
systematic  collections,  and  computerized  databases. 

BIO  support  focuses  on: 

New  knowledge  at  the  cutting  edge  of  the  biological  sciences.  The  Arabidopsis  genome  research 
project  is  a  ten  year  multinational  initiative  organized  by  BIO  in  1991.  Its  goal  is  to  understand  ttte 
function  of  every  gene  in  the  plant.  In  the  U.S.,  it  is  a  coordinated  effort  of  four  agencies  (NSF,  USDA, 
DOE  and  NIH)  with  NSF  as  lead  agency.  Standing  out  among  many  advances  is  the  identifk»tion  and 
ckining  of  genes  involved  in  the  pathway  to  flower  development,  thus  altowing  researchers  to  manipulate 
and  control  such  crucial  aspects  as  the  timing  and  position  of  flower  fonnation.  This  knowledge  is 
applicable  to  other  plants,  including  vegetables  and  fruits  where  floral  development  results  in  economk: 
crops. 

Participation  of  biologists  in  solutions  to  national  problems.  Ljoss  of  biodiversity  is  a  problem  of 
great  national  and  international  import.  Research  in  all  of  the  BIO  Subactivities  is  being  brought  to  bear 
on  this  problem.  For  example,  experinnents  at  the  Cedar  Creek  Long  Term  Ecologk^l  Research  site  in 
Minnesota  demonstrated  the  importance  of  biodiversity  on  plant  productron  following  the  major  drought 
of  1 988.  Areas  previously  manipulated  to  contain  high  plant  diversity  maintained  higher  plant  production 
during  the  drought  and  recovered  more  rapidly  than  less  diverse  areas.  This  study  demonstrates  the 
value  of  biodiversity  to  ecosystem  management. 

Provision  of  fundamental  knowledge  to  support  biotechnoiogical  advances.  The  Not>el  Prize  for 
Physiology  or  Medicine  for  1993  was  awarded  for  the  development  of  the  Polymerase  Chain  Reaction 
(PCR).  a  technique  for  amplifying  DNA  that  is  now  a  fundamental  tool  for  all  of  biotechnology.  The  high- 
temperature  biomolecule  that  made  this  technique  possible  was  isolated  from  a  tiacterium  found  in  hot 
springs  in  Yellowstone  Park  by  a  BlO-supported  researcher  wtio  was  examining  how  organisms  are  able 
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to  live  at  near-boiling  temperatures.  This  discovery  exemplifies  the  importance  of  biodiversity  in 
providing  raw  materials  for  biotechnology. 

Innovation  in  developing  techniques  of  utility  to  all  biologists.  Biologists  and  computer  scientists 
have  developed  new  microscopes,  linked  by  high-speed  computer  networks,  that  enable  researchers  in 
biology  and  other  fields  to  enhance  their  observations  and  share  their  work  over  great  distances.  New 
microscopes  compress  the  time  required  to  produce  full  three-dimensional  images  from  hours  to 
seconds,  and  allow  researchers  to  perform  studies  remotely  from  thousands  of  miles  away,  using 
computer  networks.  The  combined  technologies  allow  sharing  of  expensive  resources  while  providing 
nationwide  access  to  powerful  scientific  tools. 

Education  of  the  biologists  and  informed  citizenry  of  the  future.  Through  its  Research  Training 
Groups  (RTG)  awards,  BIO  supports  focused  training  activities  by  small  groups  of  faculty  and  students. 
These  awards  provide  in-depth  training  in  several  related  disciplines,  at  least  one  of  which  must  be 
biological.  For  example,  the  RTG  in  Paleorecords  of  Global  Change  brings  together  experts  in  geology, 
ecology  and  anthropology  for  a  well-defined  training  program  at  the  undergraduate,  graduate  and 
postdoctoral  levels.  Graduates  of  the  program  are  able  to  use  the  techniques  and  paradigms  of  all  three 
disciplines  in  research  aimed  at  understanding  the  dynamics  of  ecosystem  response  to  global  change. 

As  another  example,  the  Science  and  Technology  Center  for  Engineering  Plants  for  Resistance  against 
Pathogens  has  developed  an  interactive  software  program,  called  "Germ  Wars,"  that  teaches  the 
principles  of  microbial  interactions  with  plants  and  animals.  The  program  is  currently  displayed  at  the 
EPCOT  Center  in  Florida,  is  being  tested  in  local  high  schools,  and  will  be  distributed  nationally. 


Research  in  Strategic  Areas 

Examples  of  research  in  strategic  areas  include: 

(Millions  of  Dollars) 


Advanced  Materials  and  Processing  Program 

Biotechnology 

Environmental  Research 

High  Performance  Computing  &  Communication 

Science,  Math,  Engineering  and  Technology  Education 

U.S.  Global  Change  Research  Program 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

8.18 

8.18 

0.0% 

116.11 

120.61 

3.9% 

71.02 

73.12 

3.0% 

10.00 

17.06 

70.6% 

26.71 

26.71 

0.0% 

9.85 


21.35 


116.8% 


Note:  Projects  wtiich  have  strong  connections  to  ttie  goals  and  objectives  of  nrK>re  than  one  initiative  are  difficult  to 
attribute  to  single  initiative.  In  an  effort  to  present  a  more  precise  measure  of  its  research  and  education  initiatives, 
NSF  will  redefine  its  internal  data  collection  and  analysis  capabilites  so  that  the  allocation  of  resources  for  these 
initiatives  can  be  shown  in  a  mutually  exclusive  rnanner. 

The  Biological  Sciences  FY  1995  Budget  Request  includes: 

•  Research  in  the  Advanced  Materials  and  Processing  Program  will  continue  at  its  current  level  of 
$8.18  million. 

•  Research  in  Biotechnology  continues  to  be  an  important  BIO  initiative,  totaling  $120.61  million  in 
FY  1995,  an  increase  of  $4.50  million  over  FY  1994.  Ongoing  activities  include  support  for  research 
in  five  priority  areas:  environmental  biotechnology,  bioprocessing,  bionetwori<s,  plant  biotechnology, 
and  marine  biotechnology.  Biotechnology  research  crosses  all  Subactivities  within  BIO  and  ranges 
from  support  of  large  projects  such  as  the  Center  for  Molecular  Biotechnology  to  major  coordinated 
activities  such  as  the  multinational  Arabidopsis  Plant  Genome  Project  and  the  interagency  Plant 
Science  Initiative,  In  collaboration  with  USDA  and  DOE. 
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New  activities  in  FY  1995  will  enhance  support  for  research  focusing  on  the  plant  genome  project 
and  on  environmental  biotechnology,  including  such  topics  as  biochemical,  cellular  and  genetic 
mechanisms  that  provide  the  general  foundations  for  biotechnology,  especially  plant  and  microbial 
metabolism;  and  analysis  of  plant  secondary  metabolites,  many  of  which  have  been  shown  to  have  a 
wide  variety  of  applications,  e.g.  biomaterials,  industrial  chemicals,  flavor  compounds, 
phamiaceuticals,  and  pesticides. 

Environmental  Research  is  an  Activity  priority  and  totals  $73.12  million  in  FY  1995,  an  increase  of 
$2.10  million  over  FY  1994.  Ongoing  emphases  include  environmental  biology,  biodiversity, 
conservation  biology,  integrated  regional  modeling  and  environmental  data  management.  Core 
support  for  the  Long  Term  Ecological  Research  sites  (LTERs)  is  a  significant  component  of  BIO's 
support  for  research  on  the  environment.  Interagency  activities  have  been  developed  in  these  areas 
including:  International  Biodiversity  Studies  with  the  Agency  for  Intemational  Development  (AID)  ; 
and  a  Memorandum  of  Understanding  with  AID,  the  National  Institutes  of  Health  (NIH)  and  the 
National  Institutes  of  f^/1ental  Health  (NIMH)  on  Drug  Discovery,  Biodiversity  Conservation  and 
Sustainable  Development. 

New  activities  in  FY  1995  will  support  additional  research  on  the  genetic,  biophysical  and  cellular 
mechanisms  by  which  organisms  respond  to  environmental  signals;  on  the  genes  involved  in  plant- 
pest  interactions;  on  biodiversity  and  its  role  in  maintaining  the  health  of  the  environment;  and  on  the 
support  of  biological  field  stations  and  marine  laboratories. 

Research  in  the  High  Performance  Computing  and  Communications  (HPCC)  initiative  totals 
$17.06  million  in  FY  1995,  an  increase  of  $7.06  million  over  FY  1994.  Ongoing  activities  include 
support  for  computational  biology  and  databases,  with  emphasis  in  the  areas  of  ecology, 
neuroscience,  cell  biology,  and  structural  biology.  This  total  includes  infrastructural  support  for  the 
biological  sciences  via  participation  in  the  Grand  Challenge  Application  Groups  competition,  e.g.. 
High  Performance  Computing  for  Land  Cover  Dynamics;  Massively  Parallel  Simulation  of  Large- 
Scale,  High-Resolution  Ecosystem  Models:  and  Computational  Biomolecular  Design.  Also  included 
is  support  for  biologically  related  activities  at  the  NSF  supercomputer  centers. 

New  activities  in  FY  1995  will  support  additional  research  in  HPCC,  including  the  Information 
Infrastructure  Technology  and  Applications  (IITA)  component.  In  particular,  BIO  will  support  a 
new  round  of  Grand  Challenges  as  well  as  a  complementary  round  of  National  Information 
Infrastructure  Challenges.  Additionally,  BIO  will  provide  substantial  enhancement  for  IITA  to  include 
support  for  networidng  via  a  Center  for  Ecological  Analysis  and  Synthesis  and  support  for  large 
database  resources  such  as  the  protein  data  bank  and  computational  neuroscience  that  will  be  part 
of  the  biological  information  infrastructure. 

Science,  Mathematics,  Engineering,  and  Technology  Education,  an  interagency  initiative, 
remains  a  top  priority  of  the  BIO  Activity.  In  FY  1995  support  for  programs  and  initiatives  in  this  area 
will  total  $26.71  million.  Programs  in  support  of  undergraduate  education  total  $15.3  million.  Those 
programs  include:  Research  Experiences  for  Undergraduates  (REU),  both  "sites'  awards  that 
provide  funding  for  groups  of  undergraduates  focused  on  a  particular  biological  topic,  and 
supplements  to  allow  participation  of  one  or  two  undergraduates  on  regular  BIO  research  projects; 
Research  at  Undergraduate  Institutions,  providing  research  support  to  faculty  and  students  at 
undergraduate  institutions;  and  Research  Opportunity  Awards  that  provide  support  for  faculty  at 
undergraduate  institutions  to  work  on  NSF  supported  projects  at  research  universities. 

Programs  in  support  of  graduate/postdoctoral  training  total  $11.34  million.  Those  activities  include: 
the  Research  Training  Groups  (RTGs)  which  provide  multidisciplinary  research  training  to  teams  of 
scientists  and  students;  and  postdoctoral  awards  in  plant  biology,  environmental  biology,  and  for 
minority  scientists.  In  FY  1995,  BIO  intends  to  shift  emphasis  in  Postdoctoral  support  to  a  new 
program  of  awards  for  Postdoctoral  Training  in  Environmental  Research.  This  new  program, 
spanning  all  Subactivities,  will  emphasize  multidisciplinary  training  for  research  on  the  environment. 

Research  in  the  U.S.  Global  Change  Research  Program  (USGCRP)  totals  $21.35  million  in  FY 
1995,  an  increase  of  $11.50  million  over  FY  1994.  Ongoing  activities  include  programs  for 
Ecological  Rates  of  Change  (EROC),  dynamics  of  Water,  Energy,  Air  and  VEgation  (WEAVE),  and 
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Land-Margin  Ecosystem  Research  (LMER)  supported  through  the  research  programs  in  the 
Environmental  Biology  Subactivity. 

A  new  emphasis  in  the  FY  1995  USGCRP  is  expanded  support  for  terrestrial  ecology.  Research 
programs  in  biodiversity,  including  microbial  diversity,  and  molecular  evolution  are  included. 
Enhanced  support  at  the  Long  Term  Ecological  Research  Sites  (LTERs)  will  target  research  related 
to  global  change. 

The  BIO  Activity  also  supports  a  number  of  other  education,  training  and  human  resource 
development  programs. 

Modes  of  Support 

BIO  supports  its  ongoing  and  new  activities  through  the  following  modes: 

(Millions  of  Dollars) 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

Research  Projects 
Centers 
Facilities 
Education  &  Trainina 

231.19 

23.98 

0.00 

33.61 

251.25 

28.98 

0.10 

33.61 

8.7% 

20.9% 

n/a 

0.0% 

Total,  BIO 

$288.78 

$313.94 

8.7% 

Research  Projects 

The  BIO  Activity  supports  over  2,500  individual  investigator  initiated  research  projects,  predominantly  in 
colleges  and  universities  across  the  United  States.  Research  supported  spans  all  the  biological 
disciplines  represented  within  the  BIO  Subactivities.  Particular  emphasis  is  placed  on  fields  of  research 
where  NSF/BIO  has  major  responsibility,  such  as  plant  and  environmental  biology;  on  research  support 
for  beginning  investigators;  and  on  projects  with  an  emphasis  on  education  and  training  of  future 
scientists  for  careers  in  academe,  industry  and  government.  Approximately  one-third  of  all  new 
competitive  research  projects  supported  by  BIO  are  to  new  investigators. 

An  average  research  project  within  the  BIO  Activity  in  FY  1995  is  estimated  to  be  $240,000  over  three 
years  of  support.  Support  characteristically  includes  funds  for  supplies,  small  pieces  of  equipment, 
communications,  a  stipend  for  a  graduate  student  or  postdoctoral  associate,  hourly  wages  for 
undergraduates,  and  about  two  months  summer  salary  for  the  principal  investigator. 

In  recent  years,  investigators  funded  by  BIO  have: 

•  Discovered  what  may  be  the  most  abundant  organism  on  earth,  a  deep-sea  bacterium  (occurring 
from  500  to  3,000  meters  deep),  numbering  more  than  500  individuals  per  drop  of  sea  water. 
Discovery  of  this  previously  unknown  microbe  shows  that  our  understanding  of  the  biodiversity  of 
earth  and  knowledge  of  microbial  diversity  is  far  from  complete. 

•  Found  a  key  developmental  pathway  common  to  both  insects  and  mammals.  These  signal 
transduction  pathways  control  such  disparate  functions  as  central  nervous  system  development  and 
skeletal  muscle  formation.  Increased  understanding  of  these  pathways  should  lead  to  fresh  insights 
not  only  into  these  structures  and  their  functions  but  also  into  their  origin  and  evolution. 
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•  Isolated  a  key  gene  controlling  the  Intake  of  potassium  and  of  toxic  metals  In  plants.  Potassium,  one 
of  the  most  Important  nutrients  absorbed  by  plants  through  soil,  plays  a  major  role  In  the  growth  of 
crops.  This  research  will  lead  to  the  development  of  genetically  engineered  plants  capable  of 
blocking  sodium  and  other  toxic  metals  such  as  aluminum  from  entering  plants.  These  harmful 
substances  are  responsible  for  major  agricultural  losses. 

The  BIO  Activity  also  supports  infrastructural  and  research  resource  needs  of  the  biological  sciences. 
This  includes  support  for  living  stock  centers,  marine  laboratories  and  terrestrial  field  stations,  databases, 
multi-user  instrumentation,  and  development  of  instrumentation  and  new  techniques.  For  example,  a 
BlO-funded  investigator  has  recently  perfected  a  new  type  of  optical  microscope  that  allows  researchers 
to  observe  the  inner  wori<ings  of  individual  living  cells.  This  standing  wave  microscope  can  resolve 
structures  as  small  as  50  nanometers  in  size  (a  nanometer  is  one-billionth  of  a  meter). 

Centers 

BlO-supported  centers  Include  Science  and  Technology  Centers,  Long  Term  Ecological  Research  sites, 
and  support  for  a  Center  for  Ecological  Analysis  and  Synthesis. 

(Millions  of  Dollars) 


Science  and  Technology  Centers 
Center  for  Ecological  Synthesis  and  Analysis 
Long  Term  Ecological  Research  Sites 
Total  Center  Support,  BIO 

Number  of  Researchers 
Numt)er  of  Students 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

11.98 

11.98 

0.0% 

1.00 

2.00 

100.0% 

11.00 

15.00 

36.4% 

$23.98 

$28.98 

20.9% 

250 

300 

20.0% 

320 

400 

25.0% 

The  BIO  Activity  supports  six  Science  and  Technology  Centers  (STCs).  They  include  the  Centers  for 
Molecular  Biotechnology,  supported  in  the  Biological  Instrumentation  and  Resources  Subactivity; 
Microbial  Ecology,  supported  in  the  Environmental  Biology  Subactivity;  two  centers  supported  in  the 
Integrative  Biology  and  Neuroscience  Subactivity,  one  for  Magnetic  Resonance  Technology  and  one  for 
Biological  Timing;  and  two  centers  supported  in  the  Molecular  and  Cellular  Biosciences  Subactivity,  one 
for  Light  Microscope  Imaging  and  Biotechnology  and  one  for  Engineering  Plants  for  Resistance  Against 
Pathogens. 

The  BIO  STCs  directly  support  over  45  researchers  and  70  students,  including  all  levels  from 
undergraduate  to  postdoctoral.  Many  other  scientists  and  students  are  involved  in  research  supported  by 
the  STCs  but  do  not  receive  any  direct  salary  support  from  the  centers.  Each  of  the  centers  supports  a 
vanety  of  education  programs  and  has  specific  community  outreach  responsibilities.  As  an  example,  the 
educational  outreach  program  of  the  Center  for  Microbial  Ecology  has  enhanced  the  exposure  of  high 
school  students  in  the  Detroit  public  school  system  to  scientific  research  and  scientist  role  models. 
Through  field  trips  and  classroom  presentations,  using  a  multi-media  program  entitled  "The  Unseen 
Worid',  420  high  school  students  were  introduced  to  the  microbial  worid  and  learned  about  current 
research  in  ecology  and  biotechnology.  Workshops  attended  by  57  K-12  teachers  (primarily  high  school) 
focused  on  broadening  the  content  of  the  science  curriculum  while  year-round  collatxaration  between 
center  researchers  and  eight  high  school  teachers  led  to  the  development  of  educational  materials  that 
transmit  the  excitement  and  challenge  of  science.  Emphasis  is  also  placed  on  ensuring  balanced 
representation  among  both  researchers  and  students. 


Collaborative  arrangements  with  industry  are  strongly  pursued  by  all  STCs.  Some  recent  results  of  these 
collaborations  include  the  commercial  development  of  software  packages,  invention  of  specialized 
computer  chips,  development  of  advanced  instrumentation  for  biotechnology,  and  receipt  of  several 
patents  for  bioremediation  technologies. 
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BIO  also  provides  support  for  16  Long  Term  Ecological  Research  (LTER)  sites  through  the 
Environmental  Biology  Subactivlty.  Two  additional  sites  in  Antarctica  are  supported  by  the  U.S.  Polar 
Research  Programs  Activity.  The  18  sites,  representing  major  ecosystems,  support  interdisciplinary 
projects  requiring  long  periods  of  study.  Extensive  computer  networking  among  sites  promotes  data 
sharing  and  modeling  and  encourages  regional,  national  and  international  synthesis  efforts.  Sites  range 
widely  from  the  Arctic  tundra  of  Alaska,  to  the  desert  of  New  Mexico,  to  the  tropical  rain  forest  in  Puerto 
Rico.  Currently  175  researchers  and  over  200  students  are  supported  directly  at  the  sites.  Many  other 
researchers  work  at  the  sites  for  short-term  projects. 

LTER  sites  represent  "research  platforms"  where  projects,  representing  many  disciplines,  enable 
interdisciplinary  collaborative  activities.  The  sustained  nature  of  the  studies  also  allows  immediate  and 
scientifically  sound  evaluations  of  major  environmental  phenomena. 

In  FY  1994,  the  BIO  Activity  is  initiating  a  competition  for  a  Center  for  Ecological  Analysis  and  Synthesis 
(CEAS).  Establishment  of  this  center  will  promote  integrative  studies  of  complex  ecological  questions 
and  serve  as  a  locus  for  synthesis  of  large  data  sets.  In  FY  1995,  incremental  funding  for  the  IITA 
initiative  will  facilitate  networking,  integrated  regional  modeling  and  training  components  of  the  CEAS. 

Facilities 

BIO  will  participate  in  the  funding  of  the  National  Nanofabrication  Users  Network  with  the  Mathematics 
and  Physical  Sciences  and  Engineering  Activities,  to  facilitate  participation  of  biologists.  BIO  will 
contribute  $100,000  in  FY  1995  toward  support  of  this  facility. 

Education  and  Training 

The  Foundation  places  a  high  priority  on  programs  for  education,  training  and  human  resource 
development,  both  to  maintain  the  future  supply  of  scientists  and  engineers  and  to  develop  a 
scientifically  and  technologically  literate  populace. 

(Millions  of  Dollars) 


K-12 

Undergraduate 
Graduate 
Post-Doctoral 
Other 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

0.04 

0.04 

0.0% 

15.33 

15.33 

0.0% 

7.34 

7.34 

0.0% 

4.00 

4.00 

0.0% 

6.90 

6.90 

0.0% 

Total  Education  &  Training,  BIO  $33.61  $33.61  0.0% 

The  BIO  Activity  has  a  strong  commitment  for  supporting  the  education  and  training  of  future  scientists. 
This  support  ranges  from  providing  first  research  experiences  for  undergraduates  through  the  Research 
Experiences  for  Undergraduates  (REU)  program;  to  providing  opportunities  for  contemporary, 
competitive  research  experiences  for  faculty  and  their  students  in  the  Research  at  Undergraduate 
Institutions  (RUI)  activity.  Also  included  within  BIO  education  and  training  is  support  for  minority  high 
school  students;  doctoral  dissertation  support  in  research  areas  requiring  field  work;  postdoctoral 
programs;  and  research  opportunity  awards  that  allow  faculty  at  small  colleges  to  update  their  skills 
working  on  an  NSF  supported  research  project  at  a  large  research  university. 

One  significant  emphasis  within  BIO's  support  for  education  and  training  has  been  support  for  the 
Research  Training  Groups  (RTG)  program  supported  in  the  Biological  Instrumentation  and  Resources 
Subactivity.      This   program   provides   support  for  training   undergraduates,   graduate   students,   and 
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postdoctoral  associates  in  a  multidisciplinary  research  setting,  focused  on  a  particular  research  topic. 
For  example,  the  RTG  in  Neural  Processes  in  Cognition  is  a  joint  effort  by  a  group  of  faculty  at  the 
University  of  Pittsburgh  and  Carnegie  Mellon  University.  It  includes  experts  in  experimental 
neuroscience,  computational  neuroscience,  and  psychology  to  expose  students  to  multidisciplinary 
approaches  to  understanding  how  the  brain  functions. 

Another  emphasis  within  BIO  has  been  postdoctoral  training  in  critical  initiative  areas.  For  several  years, 
the  Activity  has  supported  postdoctoral  programs  in  plant  biology  and  environmental  biology.  In  FY 
1995,  BIO  will  begin  a  new  program  of  postdoctoral  support  for  environmental  research  in  place  of  the 
plant  and  environmental  biology  postdoctoral  programs.  This  new  program  will  span  all  research 
Subactivities. 

BIO  has  also  supported  a  fvlinority  Postdoctoral  program  since  FY  1990;  this  program  has  provided 
support  for  advanced  postdoctoral  training  to  over  30  highly  qualified  minority  investigators  with  a  recent 
Ph.D.  in  biology.  Mentoring  and  follow-up  are  strong  features  of  this  program. 

Development  of  human  resources  is  another  important  component  of  the  BIO  Activity.  Programs  that 
seek  to  maximize  the  potential  of  all  scientists  include:  programs  for  women,  including  the  Career 
Advancement  awards  and  Research  Planning  grants;  programs  for  minorities,  including  Minority 
Research  Initiation  awards;  and  programs  for  new  investigators,  including  the  NSF  Young  Investigator 
(NYI)  program  and  Presidential  Faculty  Fellows  (PFF)  program. 

Number  of  People  Involved  In  BIO  Activities 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

2,050 

2,100 

2,210 

1,150 

1,200 

1,270 

990 

1,010 

1,080 

1,860 

1,900 

2,000 

1,350 

1,410 

1,550 

Total  Number  of  People 


7,400 


7,620 


8,110 


BIO  Funding  Profile 


FY  1993 
Estimate 


FY  1994 
Estimate 


FY  1995 
Estimate 


Total  Numtier  of  Awards 


2.897 


2,899 


2,901 


Statistics  for  Competitive  Aweirds: 
Numfc)er 
Funding  Rate 

Median  Annualized  Award  Size 
Average  Annualized  Award  Size 
Average  Duration  (yrs.)  \1 


1.328 

1,330 

1,330 

27% 

27% 

27% 

$60,000 

$65,000 

$72,000 

$68,136 

$72,000 

$80,000 

2.9 

3.0 

3.0 

1\  Average  IXiration  limited  to  research  projects  only. 
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MOLECULAR  AND  CELLULAR  BIOSCIENCES  $91 ,050,000 


The  Pi'  1995  Budget  Request  for  the  Molecular  and  Cellular  Bioscienc:es  Subactivity  is  $91.05  million, 
an  increase  of  $5.96  million,  or  7.0  percent,  over  the  FY  1994  Current  Plan  of  $85.09  million. 


(Millions  0 

f  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount    Percent 

Biochemistry  and  Molecular  Structure  and  Function 

Cell  Biology 

Genetics  and  Nucleic  Acids 

Total,  MCB 

32.73 
19.28 
29.13 

33.85 
19.89 
31.35 

36.05 
21.45 
33.55 

2.20         6.5% 
1.56         7.8% 
2.20         7.0% 

$81.14 

$85.09 

$91.05 

$5.96         7.0% 

The  Molecular  and  Cellular  Biosciences  Subactivity  (MCB)  supports  research  that  increases  our 
fundamental  understanding  of  the  structure,  function,  and  dynamics  of  biological  molecules  and  cells.  It 
includes  not  only  the  disciplines  of  biochemistry,  biophysics,  cell  biology  and  genetics,  but  promotes 
interdisciplinary  research  between  these  disciplines  and  at  their  interfaces  with  physical  science, 
mathematics,  and  engineering.  A  recent  scientific  breakthrough  was  the  isolation  and  cloning  of  a  gene 
that  confers  resistance  to  bacterial  infection  in  tomatoes.  This  represents  the  first  time  such  a  plant  gene 
was  isolated,  cloned  and  used  to  confer  resistance  in  a  genetically  engineered  plant. 

The  Biochemistry  and  Molecular  Structure  and  Function  program  element  supports  studies  of  the 
structure,  function,  and  dynamics  of  proteins,  nucleic  acids,  lipids,  carbohydrates  and  other  cell 
components  as  well  as  on  the  metabolic  processes  responsible  for  the  production  and  degradation  of 
biological  molecules  and  energy.  The  Cell  Biology  program  element  supports  studies  on  the  structure 
and  function  of  plant,  animal,  and  microbial  cells  and  on  the  cellular  mechanisms  by  which  living  things 
respond  to  external  stimuli.  The  Science  and  Technology  Center  for  Light  Microscope  Imaging  and 
Biotechnology  at  Carnegie  Mellon  University  is  supported  by  this  program  element.  The  Genetics  and 
Nucleic  Acids  program  element  supports  studies  of  the  mechanisms  by  which  inheritable  information  is 
transmitted  from  one  generation  to  the  next  in  all  organisms  from  viruses  to  plants  and  animals.  This 
program  element  supports  the  Science  and  Technology  Center  for  Engineering  Plants  for  Resistance 
against  Pathogens  at  the  University  of  California,  Davis. 

The  FY  1 995  Budget  Request  of  $91 .05  million  includes  increases  in  the  following  initiative  areas  which 
involve  all  program  elements: 

•  Research  at  the  interface  between  High  Performance  Computing  and  Communications  and 
studies  of  cellular  and  molecular  structure  will  increase  $1.36  million.  Examples  include 
mathematical  modeling  of  how  proteins  fold  into  the  complex  three-dimensional  structures  that 
provide  their  physical  and  biological  properties,  and  development  of  computational  techniques  for 
simultaneous  capture  and  rapid  analysis  of  complex  data  from  light  microscopy. 

•  Research  related  to  terrestrial  ecology  as  part  of  the  U.S.  Global  Change  Research  Program  will 
increase  $1.50  million;  emphases  will  be:  (1)  biochemical,  metabolic  and  cellular  diversity  of  a 
variety  of  organisms,  with  a  particular  focus  on  microbial  diversity;  and  (2)  the  evolution  of  biological 
macromolecules  underlying  the  diversity  of  cellular  and  genetic  functions  carried  out  by  living 
organisms. 

•  New  research  to  build  the  knowledge  base  will  increase  $3.10  million  in  the  following  areas:  (1)  the 
genetic,  biophysical  and  cellular  mechanisms  by  which  a  variety  of  organisms  respond  to 
environmental  stimuli  will  be  emphasized;  especially  important  are  studies  of  how  plants  respond  to 
environmental  signals;  (2)  biochemical,  cellular  and  genetic  mechanisms  that  provide  the  general 
foundations  for  biotechnology  will  be  emphasized.    This  includes  plant  and  microbial  metabolism, 
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genetic  studies  at  the  molecular  level,  mechanisms  by  which  microbes  and  cells  of  a  variety  of  plants 
and  animals  produce  and  export  proteins  and  other  useful  chemical  products,  and  mechanisms 
regulating  cell  division. 

Number  of  People  Involved  in  MCB  Activities 


FY  1993  FY  1994  Pi'  1995 

Estimate  Estimate  Estimate 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People 


640 

650 

670 

320 

340 

350 

390 

400 

420 

650 

660 

680 

190 

200 

220 

2,190 

2.250 

2,340 
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INTEGRATIVE  BIOLOGY  AND  NEUROSCIENCE  $83,720,000 


The  FY  1995  Budget  Request  for  the  Integrative  Biology  and  Neuroscience  Subactivity  is  $83.72  million, 
an  Increase  of  $5.85  million,  or  7.5  percent,  over  the  FY  1994  Current  Plan  of  $77.87  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Cun-ent 

Plan 

FY  1995 
Request 

Change 
Amount       Percent  || 

Physiology  and  Behavior 
Neuroscience 
Developmental  Mechanisms 

Total,  IBN 

28.65 
30.81 
14.82 

30.52 
31.31 
16.04 

33.31 
33.10 
17.31 

2.79 
1.79 
1.27 

9.1% 
5.7% 
7.9% 

$74.28 

$77.87 

= — ■■■:- =J 

$83.72 

$5.85 

7.5% 

Research  supported  by  the  Integrative  Biology  and  Neuroscience  Subactivity  (IBN)  involves  the 
integration  of  genetic,  molecular,  and  cellular  approaches  to  understanding  the  development,  functioning 
and  behavior  of  organisms.  Emphasis  is  on  the  use  of  a  diversity  of  organisms  as  biological  models. 
Scientific  information  gained  has  application  in  biotechnology,  global  change  and  industry.  For  example, 
researchers  supported  by  the  Subactivity  studying  the  neurophysiology  of  olfaction  and  taste  in  cattish 
were  able  to  identify  novel  compounds  that  control  feeding  in  fish.  This  w/ork  is  the  basis  for  two  patents 
relating  to  a  novel  feeding  stimulant  that  is  of  great  utility  to  the  fisheries  industry. 

The  Developmental  f^/lechanisms  program  element  emphasizes  those  processes  that  determine  how 
organisms  develop,  grow,  reproduce  and  become  senescent.  The  Physiology  and  Behavior  program 
element  targets  integrative  studies  of  physiological  functions  at  the  cellular,  organ  system,  organismic 
and  behavioral  levels.  The  Neuroscience  program  element  examines  all  aspects  of  the  nervous  system: 
its  structure,  function,  development  and  integration  with  the  physiological  and  behavioral  systems 
impacted  by  it.  Two  Science  and  Technology  Centers  are  supported  within  this  program  element,  one 
for  Biological  Timing  at  the  University  of  Virginia,  and  one  for  Magnetic  Resonance  Imaging  for  Basic 
Biological  Research  at  the  University  of  Illinois.  Recently,  the  Center  for  Biological  Timing  isolated  the 
first  mutant  of  a  gene  that  regulates  the  24  hour  (circadian)  clock  in  mice,  and  several  new  mutants  of 
the  circadian  clock  in  plants.  These  will  be  exploited  to  better  understand  the  internal  biological  clock 
which  integrates  and  regulates  the  daily  cycles  of  activity  fundamental  to  the  life  of  all  organisms, 
including  humans. 

The  FY  1995  Budget  Request  of  $83.72  million  includes  increases  in  the  following  initiatives  that  cut 
across  all  program  elements: 

•  Research  in  High  Performance  Computing  and  Communications  (HPCC)  will  increase  by  $1.35 
million  to  allow  for  further  growth  in  the  still  emerging  field  of  Computational  Neuroscience  through 
the  support  of  modeling  and  computational  tools,  support  of  enhanced  brain  imaging  and  optical 
signal  recording  techniques. 

•  An  increase  of  $1 .50  million  in  support  of  research  related  to  the  U.S.  Global  Change  Research 
Program  includes  activities  to  further  understand  the  physiological  and  behavioral  bases  of  the 
survival  and  adaptation  of  organisms  to  environmental  changes;  the  mechanisms  by  which 
molecules  which  regulate  development  evolve  and  are  fixed  in  response  to  changing  environments 
(Molecular  Evolution);  and  the  diversity  of  microorganisms  which  interact  with  each  other  and  with 
higher  organisms,  including  microorganisms  associated  with  plant  roots  and  the  surrounding  soil. 
These  microbes  contribute  to  plant  growth  and  development;  however,  except  for  the  nitrogen-fixing 
bacteria,  very  little  is  yet  known  about  the  biological  bases  for  these  beneficial  relationships. 

•  Additional  increases  of  $3.00  million  will  allow  for  enhanced  funding  for  these  additional  priorities: 
(1)  plant  sciences,  including  NSF's  Plant  Genome  Initiative,  to  allow  the  development  of  a  better 
understanding  of  plant-pest  interactions,  and  research  on  such  activities  as  plant  "secondary 
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metabolites',  many  of  which  have  been  shown  to  have  a  wide  variety  of  commercial  applications;  (2) 
a  NSF  collaborative  research  initiative  to  establish  new  technologies  for  mapping  the  brain;  (3) 
Biosystems  Analysis  and  Control,  a  joint  activity  with  the  Engineering  Activity  to  foster  cross- 
disciplinary  approaches  and  innovative  technologies  to  analyze  how  biological  signals  are  processed 
and  controlled;  (4)  evolution  of  biological  information  processing  systems;  and  (5)  biotechnology, 
especially  as  applied  to  the  environment. 

Number  of  People  Involved  In  IBN  Activities 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  2,350  2,380  2,520 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

620 

630 

660 

360 

370 

390 

320 

320 

340 

530 

530 

560 

520 

530 

570 
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ENVIRONMENTAL  BIOLOGY  $83,300,000 


The  Pr'  1995  Budget  Request  for  the  Environmental  Biology  Subactivity  is  $83.30  million,  an  increase  of 
$8.50  million,  or  1 1 .4  percent,  over  the  FY  1 994  Current  Plan  of  $74.80  million. 


(N/llllions  of  Dollars) 

FY  1994 

FY  1993 

Cun-ent 

FY  1995 

Change 

Actual 

Plan 

Request 

Amount    Percent 

Systematics  and  Population  Biology                             22.06 

23.74 

26.04 

2.30         9.7% 

Ecological  Studies                                                           23.80 

26.16 

27.96 

1.80         6.9% 

Long-Term  Projects  in  Environmental  Biology                24.31 

24.90 

29.30 

4.40       17.7% 

Total,  DEB                                                                         570.16 

$74.80 

S83.30 

$8.50       11.4% 

The  Environmental  Biology  Subactivity  (DEB)  supports  fundamental  research  on  the  origins,  functions, 
relationships,  interactions  and  evolutionary  history  of  organisms,  populations,  species,  communities  and 
ecosystems.  It  includes  support  for  disciplinary  and  interdisciplinary  activities  with  emphases  on  global 
change,  biodiversity,  molecular  evolution,  mesoscale  ecology,  computational  biology,  integrated 
modeling,  conservation  biology  and  restoration  ecology.  The  Science  and  Technology  Center  in 
I\/licrobiai  Ecology  at  the  University  of  f^lichigan  also  is  supported  by  this  Subactivity. 

Activities  in  the  Systematics  and  Population  Biology  program  element  include  research  on  the  pattems 
and  causes  of  diversity  among  organisms,  populations,  and  species.  For  example,  research  supported 
by  this  program  led  to  the  discovery  that  tree  saplings  established  in  clearings  caused  by  lightning  strikes 
survived  Hurricane  Andrew  better  than  saplings  growing  in  mature  forest  areas.  Small  disturbances, 
such  as  lightning  strikes,  may  be  important  in  providing  populations  that  are  more  resistant  to  major 
disturbances. 

The  Ecological  Studies  program  element  supports  research  in  managed  and  natural  habitats  on  the 
structure  and  function  of  species  interactions,  communities  and  ecosystems.  For  example,  research  in 
Hawaii  supported  by  this  program  discovered  that  certain  exotic  plant  species  can  invade  an  area  and 
eliminate  native  species  by  altering  soil  chemistry  to  enhance  their  own  growrth  and  survival. 
Understanding  how  exotic  species  become  established  will  aid  efforts  to  conserve  native  plants  and  the 
animals  dependent  on  them. 

The  Long-Term  Projects  in  Environmental  Biology  program  element  funds  research  on  long-term 
ecological  phenomena  and  supports  environmental  biology  research  infrastructure,  such  as  Long  Term 
Ecological  Research  sites  (LTERs)  and  research  collections.  An  example  of  research  supported  by  this 
element  was  the  recent  discovery  on  the  Atlantic  coast  barrier  islands,  that  what  was  thought  to  be  a 
constant  pattem  of  erosion  from  the  northern  ends  of  islands  and  deposition  on  the  southem  ends 
reversed  during  the  1960's.  This  finding  will  directly  impact  coastal  management  policies  that  were 
based  on  the  assumption  that  patterns  of  landform  change  are  constant. 

The  FY  1995  Budget  Request  of  $83.30  million  includes  increases  for  the  following  initiatives  that  cross- 
cut all  program  elements: 

•  An  increase  in  High  Performance  Computing  and  Communications  (HPCC)  of  $1.00  million  will 
allow  the  Center  for  Ecological  Analysis  and  Synthesis  to  undertake  networking,  integrated  regional 
modeling,  and  training. 

•  Research  in  support  of  the  U.S.  Global  Change  Research  Program  will  increase  by  $7.50  million  in 
FY  1995,  for  a  total  of  $17.35  million.  The  increase  will  enhance  ongoing  programs:  Ecological 
Rates  of  Change;  Water,  Energy,  Air,  and  Vegetation;  and  Land  Margin  Ecosystem  Research.  It  will 
also  provide  new  support  for  activities  in  terrestrial  ecology,  including  Conservation  Biology  and 
Restoration  Ecology;  Biotic  Surveys  and  Inventories;  molecular  evolution;  and  training  in  taxonomy. 
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Included  as  part  of  this  Increase  is  $4.00  million  for  the  Long  Term  Ecological  Research  sites  to 
enhance  research  on  terrestrial  ecology,  to  develop  collaborations  with  similar  sites  in  other 
countries,  and  to  undertake  integrated  assessments  and  modeling. 

Number  of  People  Involved  in  DEB  Activities 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  2,090  2,150  2,360 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

620 

640 

690 

310 

320 

350 

180 

180 

200 

480 

490 

530 

500 

520 

590 
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BIOLOGICAL  INSTRUMENTATION  AND  RESOURCES  $55,870,000 

The  FY  1995  Budget  Request  for  the  Biological  Instrumentation  and  Resources  Subactivity  is  $55.87 
million,  an  increase  of  $4.85  million,  or  9.5  percent,  over  the  FY  1994  Current  Plan  of  $51 .02  million. 

(Millions  of  Dollars) 


FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount    Percent 

Instrumentation  and  Instrument  Development 
Special  Projects 

Total,  BIR 

13.58 
32.16 

14.79 
36.23 

15.79 
40.08 

1.00            7% 
3.85          11% 

$45.74 

$51.02 

$55.87 

4.85          10%| 

The  Biological  Instrumentation  and  Resources  Subactivity  (BIR)  supports  research  infrastructure  across 
all  areas  of  biology  from  molecular  to  ecosystem  levels  for  both  disciplinary  and  interdisciplinary 
activities.  Support  addresses  instrumentation  and  other  resources  needed  by  groups  of  researchers,  as 
well  as  training  for  undergraduates  in  biological  research  and  fellowships  for  postdoctoral  trainees  in 
emerging  interdisciplinary  areas.  Teams  of  biologists  and  computer  scientists  are  supported  to  develop 
databases  and  new  software  applications  for  biology. 

The  Instrumentation  and  Instrument  Development  program  element  supports  acquisition  of  such  multi- 
user instrumentation  as  high  field  nuclear  magnetic  resonance  instalments,  ulfracentrifuges,  very  high- 
resolution  microscopes  and  super  minicomputers.  The  Special  Projects  program  element  includes 
support  for  living  stock  collections,  the  Arabidopsis  genome  initiative,  research  training  groups, 
postdoctoral  research  fellowships,  research  experiences  for  undergraduates,  upgrades  to  biological  field 
stations  and  marine  laboratories,  computational  biology  and  data  bases,  and  High  Performance 
Computing  and  Communication  activities.  This  program  element  also  supports  the  Science  and 
Technology  Center  for  Molecular  Biotechnology  at  the  University  of  Washington. 

The  FY  1995  Budget  Request  of  $55.87  million  includes  increases  in  the  following  initiatives: 

•  An  Increase  of  $3.35  million  in  the  Special  Projects  Program  for  High  Performance  Computing 
and  Communications  and  the  Information  Infrastructure  Technology  and  Application  (IITA) 
initiative  will  provide  $1.00  million  for  workstations  in  the  Instrumentation  and  Instrument 
Development  Program,  hardware  for  networking  and  network  access,  and  $2.35  million  in  the 
Special  Projects  Program  for  Grand  Challenges  to  develop  algorithms  and  software  for  image 
generation  and  analysis,  and  to  develop  scientific  databases  of  various  types  ranging  from  plant 
genome  research  data  and  digital  libraries  to  spatial  ecological  landscape  data. 

•  An  increase  of  $1 .00  million  within  the  Instrumentation  and  Instrument  Development  Program  for  the 
U.S.  Global  Change  Research  Program  will  be  used  to  support  critical  biological  resources, 
including  additional  living  stock  collections,  such  as  a  collection  of  methane-producing 
microorganisms,  crucial  to  our  understanding  of  the  relationship  of  biodiversity  to  global  change. 

•  An  increase  of  $500,000  in  the  Special  Projects  Program  will  be  used  to  support  increased 
opportunities  for  training  through  the  Research  Experiences  for  Undergraduates  program,  Research 
Training  Groups,  and  the  field  stations  and  marine  laboratories  program. 
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Number  of  People  Involved  in  BIR  Activities 


Senior  Researchers 
Other  Professionals 
Post- Doctorates 
Graduate  Students  ■ 
Undergraduate  Students 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

170 

180 

190 

160 

170 

180 

100 

110 

120 

200 

220 

230 

140 

160 

170 

Total  Number  of  People 


770 


840 


890 
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COMPUTER  AND  INFORMATION  SCIENCE  AND  ENGINEERING  $273,500,000 

The  FY  1995  Budget  Request  for  the  Computer  and  Information  Sciences  and  Engineering  (CISE) 
Activity  is  $273.50  million,  an  increase  of  $32.92  million,  or  13.7  percent,  over  the  FY  1994  Current  Plan 
of  $240.58  million. 


(Millions 

of  Dollars) 

FY  1994 

1 

FY  1993 

Current 

FY  1995 

Change         {| 

Actual 

Plan 

Request 

Amount 

Percent 

Computer  and  Computation  Research 

34.78 

37.66 

41.91 

4.25 

11.3% 

Information,  Robotics  and  Intelligent  Systems 

26.98 

29.83 

34.73 

4.90 

16.4% 

Microelectronic  Information  Processing  Systems 

21.59 

23.78 

27.58 

3.80 

16.0% 

Advanced  Scientfic  Computing 

70.01 

74.86 

85.17 

10.31 

13.8% 

Networking  &  Communlcattons  Research  &  Infrastructure 

39.90 

51.46 

58.26 

6.80 

13.2% 

Cross-Disciplinary  Activities 
Total,  CISE 

22.34 

22.99 

25.85 

2.86 

12.4% 

$215.60 

$240.58 

$273.50 

$32.92 

13.7% 

Focused  on  computing,  information  processing  and  communications  research,  technology  and  products, 
the  Computer  and  Information  Science  and  Engineering  Activity's  programs  span  the  spectrum  of 
theoretical  research,  engineering  design  and  development,  prototyping  and  testing,  deployment  and 
using  the  technologies  created  to  solve  problems.  CISE  leads  the  Foundation's  participation  in  the 
federal  interagency  High  Performance  Computing  and  Communications  (HPCC)  initiative  It  also 
provides  information-intensive  knowledge  for  the  Advanced  Manufacturing  Technology  (AMT), 
Advanced  Materials  Processing  (AMP)  and  Biotechnology  programs,  takes  part  In  the  Science, 
Mathematics,  Engineering  and  Technology  Education  (SMETE)  initiative,  and  stimulates  research 
on  a  broad  range  of  Grand  Challenge  Applications  problems  and  national  information  infrastructure 
applications. 


To  meet  its  responsibilities,  CISE  uses  several  modes  of  support 
and  education  and  training. 


research  projects,  centers,  facilities, 


Research  programs  cover  disciplinary  areas  such  as  those  related  to  hardw/are,  software,  computer 
architectures,  advanced  communications,  information  and  knowledge  processing,  and  encouraging 
interdisciplinary  wortc  to  solve  scientific  and  national  problems  requiring  the  most  advanced 
technologies  available. 

Facilities  include  the  NSFNET  -  the  major  information  backbone  for  the  entire  US.  scientific 
community,  and  NSF  Supercompter  Centers  that  provide  state-of-the-art  computing  capabilities  for 
work  in  all  fields  of  science  and  engineering,  experiment  with  and  develop  high  performance 
computers  and  tools,  provide  training  and  education  in  the  use  of  the  new  scientific  computing  and 
information  technologies,  and  encourage  cross-sector  collaboration. 

Centers  work  on  complex  interdisciplinary  problems  emphasizing  knowledge  transfer,  linkages  with 
private  sector  organization,  and  significant  education  and  outreach. 

Education  and  training  activities,  ranging  from  the  undergraduate  through  postdoctoral  levels, 
include  Research  Experiences  for  Undergraduates,  efforts  to  increase  representation  of  women  and 
minorities,  and  state-of-the-art  training  in  computing  and  information  technologies. 
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Research  in  Strategic  Areas 

Examples  of  research  in  strategic  areas  include: 

(Millions  of  Dollars) 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

21.90 

21.90 

0.0% 

20.50 

20.50 

0.0% 

214.37 

247.28 

15.4% 

19.00 

19.00 

0.0% 

Advanced  Manufacturing  Technology 

Biotechnology 

High  Performance  Computing  and  Communications 

Advanced  Materials  and  Processing  Program 

Science,  Math,  Engineering  and  Technology  Education  10.02  10.02  0.0% 

Note:  Projects  wtiich  have  strong  connections  to  the  goals  and  objectives  of  more  than  one  initiative  are 
difficult  to  attribute  to  single  initiative  In  an  effort  to  present  a  more  precise  measure  of  its  research  and 
education  initiatives.  NSF  will  redefine  its  intemal  data  collection  and  analysis  capabilities  so  that  the 
allocation  of  resources  for  these  initiatives  can  tie  shown  in  a  mutually  exclusive  manner 

The  FY  1995  Budget  Request  includes: 

•  High  Performance  Computing  and  Communications  (HPCC)  is  distributed  across  the  initiative's 
five  components,  including  the  recently  added  component  for  Information  Infrastructure 
Technology  and  Applications  (IITA).  CISE  programs  provide  the  core  of  the  Foundation's 
involvement  in  this  coordinated  interagency  program.  Ongoing  activities,  supported  through  all 
subactivities  within  CISE,  include  research  in  such  areas  as  high  performance  parallel  computing; 
scientific  and  educational  networking;  grand  challenge  applications;  digital  libranes;  infrastructure 
building;  and  human  resource  development. 

In  FY  1995,  HPCC  in  CISE  will  be  supported  at  a  level  of  $247.28  million,  including  $21.82  million 
for  the  IITA  program  component  Activities  across  the  original  four  program  components  will  be 
interlaced  across  program  elements,  and  will  expand  the  IITA  effort.  Included  is  $10.58  million  for 
continued  support  of  four  Science  and  Technology  Centers,  $122.53  million  for  supercomputer 
centers  and  networking,  $120.03  million  for  research  projects,  and  $20.35  million  for  education  and 
training. 

CISE,  through  NSFNET,  provides  interagency  leadership  for  the  National  Research  and  Education 
Network  (NREN  (sm))  part  of  HPCC.  CISE  will  continue  to  emphasize  networlcing  and  its 
applications  in  FY  1995.  Specifically,  transition  to  the  very  high  speed  Backbone  Network  Service 
(vBNS)  will  be  completed  and  very  high  speed  links  will  be  added  to  sites  having  very  high  speed 
requirements.  This  new  nation-wide  architecture  will  support  high  performance  computing  and 
national  challenge  application  problems.  In  addition,  the  power  of  and  access  to  high  performance 
computing  services  will  be  enhanced  by  increasing  the  number  of  processors  on  scalable  parallel 
systems  and  software  activities  at  the  NSF  Supercomputer  Centers,  and  expanding  Metacenter  and 
Regional  Affiliates  activities.  Additional  entry  level  scalable  parallel  systems  will  be  provided  to 
universities,  new  Computational  Science  Grand  Challenge  Application  groups  will  be  supported;  and 
algorithm  and  software  development  for  scalable  parallel  computing  systems  will  be  continued. 

Support  for  the  National  Information  Infrastructure  initiative  will  expand  under  the  IITA  component 
of  the  HPCC  Program.  IITA  activities  encompass  information  infrastructure  services,  system 
development  tools  and  support  environments,  intelligent  interfaces,  and  National  Challenge 
Applications  Problems.  The  FY  1995  program  includes  a  Digital  Libraries  initiative  (jointly  sponsored 
with  ARPA  and  NASA),  remote  access  to  large-scale  scientific  instrumentation,  networi<  connections, 
and  research  projects  targeted  at  integrating  advanced  computing  and  communications  systems  into 
National  Challenge  applications  The  latter  are  information-intensive  applications  that  have  broad 
and  direct  impact  on  the  nation's  social  and  economic  well-being  and  competitiveness.  IITA  activities 
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draw  and  build  on  the  work  and  cross-sector  relationships  developed  In  all  HPCC  component  areas. 
They  are  in  such  areas  as  advanced  manufacturing,  govemment  information  dissemination,  civil 
infrastructure,  education  and  training  and  health  care  delivery.  An  infrastructure  program  to  expand 
and  broaden  research  capabilities  to  work  on  National  Challenge  applications  will  be  initiated. 

Other  initiatives  include: 

•  Advanced  Manufacturing  Technology  (AMT)  research  totals  $21.90  million  in  FY  1995.  Ongoing 
projects  include  manufacturing  related  work  focusing  on  advanced  computer  and  information 
technologies  to  enable  distributed  design  and  intelligent  distributed  manufacturing  of  products,  and 
systems-level  issues  in  understanding,  modeling  and  integrating  hardware/software  manufacturing 
technologies.  While  FY  1995  funding  for  AMT  is  not  increased,  additional  funding  for  related 
infonmation-intensive  manufacturing  research  will  be  funded  within  IITA  National  Challenges,  with 
special  attention  given  to  virtual  prototyping,  virtual  reality,  and  applications  of  computational 
geometry. 

•  Science,  Mathematics,  Engineering  and  Technology  Education  (SMETE)  support  totals  $10.02 
million  in  FY  1995  for  such  activities  as  the  Superquest  program,  Research  Experiences  for 
Undergraduates,  undergraduate  course  and  curriculum  development,  minority  undergraduate 
activities,  and  networking  for  undergraduate  institutions.  Special  efforts  are  directed  towards 
precollege  education,  undergraduate  education. 

•  Funding  for  the  Biotechnology  and  Advanced  Materials  Processing  Program  (AMPP)  totals 
$20.50  and  $19.00  million  respectively  in  FY  1995,  unchanged  from  FY  1994. 

Modes  of  Support 

The  CISE  budget  may  also  be  examined  in  terms  of  the  modes  of  support. 

(Millions  of  Dollars) 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

101.22 

120.03 

18.6% 

9.78 

10.58 

8.2% 

109.23 

122.54 

12.2% 

20.35 

20.35 

0.0% 

Research  Projects 
Centers 
Facilities 
Education  &  Trainina 

Total,  CISE  $240.58      $273.50        13.7% 


Research  Projects 

Typically,  about  42%  of  CISE  funding  is  directed  to  understanding-driven  research  projects  that  cover  all 
disciplinary  areas  for  which  CISE  is  responsible  and  simultaneously  contributes  to  the  initiatives  in 
strategic  areas.  The  woric,  carried  out  at  colleges  and  universities,  encompasses  disciplinary  research 
and  cross-disciplinary  cooperative  projects,  such  as  those  carried  out  by  Grand  Challenge  Application 
groups  that  involve  computer  and  information  specialists  together  with  experts  in  other  fields.  CISE 
makes  more  than  1,700  awards  each  year  having  an  average  duration  of  3.1  years  and  annualized 
funding  level  of  about  $80,000.  Grants  include  necessary  support  for  senior  scientists,  postdoctoral 
scientists,  graduate  students,  and  undergraduates. 
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Examples  of  research  projects  include: 

•  Machine  translation  has  the  potential  of  vastly  improving,  by  orders  of  magnitude,  the  way  people 
communicate  with  machines  and  among  themselves.  At  present,  language  barriers  limit  the  ability  to 
assimilate  and  disseminate  information  across  cultural  lines  and  slow  the  growth  of  global  economic 
activities.  The  JANUS  system  represents  a  step  in  reducing  these.  JANUS,  an  on-line  machine 
speech-to-speech  translation  system  developed  by  Dr.  Waibel  and  co-workers  at  Camegie  Mellon 
University,  was  recently  demonstrated  in  conjunction  with  sites  in  Germany  and  Japan.  The  system 
allows  people  speaking  one  language,  such  as  English,  to  teleconference  with  a  distant  colleague 
speaking  another  (say  German).  JANUS  accepts  the  speech  in  English,  then  with  a  combination  of 
voice  recognition,  machine  translation  and  speech  synthesis,  translates  it  into  a  synthesized  sound 
message  understandable  by  the  German  listener.  Further  development  of  experimental 
technologies  such  as  this  is  critical  to  the  creation  of  the  user  Interfaces  required  for  a  successful 
national  information  infrastructure. 

•  Drs.  Singh  and  Chi  at  the  University  of  North  Carolina  have  built  BloScan,  a  protein  sequence 
search  engine.  By  using  the  underiying  ideas  of  RISC  architecture,  putting  only  the  common  cases  in 
hardware,  and  allowing  the  software  to  handle  the  rare  cases,  BioScan  provides  significant 
speedups  and  cost  reductions  in  sequence  searching  when  compared  with  conventional  technology. 
Demand  for  BioScan  processing  by  the  research  community  has  been  extraordinarily  high.  A 
prototype  using  databases  at  the  National  Library  of  Medicine  and  connected  to  the  Intemet  in  fall 
1993,  processed  300  requests  for  searches  over  a  two  month  period.  To  meet  such  needs  and 
explore  the  benefits  and  limitations  of  this  approach  to  device  design,  an  effort  to  explore  and  extend 
the  technology  will  be  supported  jointly  by  CISE  and  the  Biological  Sciences  Activity. 

•  Because  of  their  growing  use  in  critical  areas  such  as  health  care  and  banking,  the  security  and 
reliability  of  large  software  systems  has  become  increasingly  important.  Dr.  Fred  Schneider,  of 
Comell  University,  carried  out  fundamental  research  in  formal  methods  for  the  design  and  analysis  of 
fault-tolerant,  real-time,  distributed  systems.  The  results  of  his  work  were  applied  in  the  national  Air 
Traffic  Control  system  in  the  fonm  of  the  hand-off  protocol  used  to  transfer  ownership  from  one  air- 
traffic  controller  to  another. 

Centers 

(Millions  of  Dollars) 

FY  1994     FY  1995     Percent 
Estimate    Estimate    Change 

Science  and  Technology  Centers  $9.78        $10.58  8.2% 

Number  of  Researchers  80  90       12.5% 

Number  of  Students  40  50       25.0% 


CISE  supports  four  Science  and  Technology  Centers 

•  Center  for  Research  in  Parallel  Computation  (CRPC)  (Rice  University,  California  Institute  of 
Technology,  Syracuse  University.  University  of  Tennessee,  Argonne  National  Laboratory,  Los 
Alamos  National  Laboratory), 

•  Center  for  Discrete  Mathematics  and  Theoretical  Computer  Science  (Rutgers  University,  Princeton 
University,  Bellcore,  and  Bell  Laboratories), 

•  Center  for  Computer  Graphics  and  Scientific  Visualization  (University  of  Utah,  Comell  University, 
Brown  University,  Califomia  Institute  of  Technology,  University  of  North  Carolina),  and 

•  Center  for  Cognitive  Science  (University  of  Pennsylvania). 
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These  centers  share  several  important  characteristics:  a  unifying  cross-disciplinary  intellectual  focus;  an 
emphasis  on  knowledge-transfer  and  linkages  with  private  sector  organizations;  and  significant  education 
and  outreach  components. 

The  following  are  examples  of  some  centers'  accomplishments. 

•  The  recent  release  of  Version  1  of  High  Perfomiance  Fortran  illustrates  the  benefits  realized  from 
cooperative  fundamental  research  in  a  center  environment.  One  goal  of  the  CRPC  was  to  make 
massively  parallel  computer  systems  as  usable  as  conventional  supercomputers.  A  major  barrier  to 
the  use  of  emerging  parallel  systems  is  a  need  to  use  programs  already  written  in  the  widely  used 
FORTRAN  programming  language,  without  rewriting  existing  code.  With  this  in  mind,  the  High 
Performance  Fortran  Forum,  a  coalition  of  academic,  government  and  industrial  groups  led  by 
CRPC,  held  a  series  of  meetings  involving  vendors  (such  as  CRAY  and  Digital  Research),  Fortran 
users,  and  computer  scientists  representing  many  countries.  From  these,  there  emerged  a  common 
parallel-Fortran  language  that  can  serve  as  a  programming  interface  with  new  machines  appearing 
on  the  martlet,  ranging  from  clusters  of  workstations  to  massively  parallel  supercomputers. 

•  The  Center  for  Cognitive  Science,  jointly  supported  with  the  Social,  Behavioral  and  Economic 
Sciences  Activity,  provides  extensive  and  unique  educational  experiences  in  this  complex, 
interdisciplinary  area.  In  addition  to  its  active  research  program,  the  Center  has  begun  a  cooperative 
effort  to  develop  a  cognitive  science  curriculum  at  eight  historically  black  colleges.  This 
complements  PENNIincs,  a  community  outreach  program  that  worths  with  elementary  schools  in  the 
Philadelphia  area  to  develop  elementary  and  first  grade  science  education  materials. 

•  Joint  efforts  between  the  Comell  and  Stanford  medical  schools  and  the  Graphics  and  Visualization 
Center  have,  for  the  first  time,  allowed  physicians  to  view  the  beating  heart  cycle  and  valve  action 
within  the  aortic  chamber.  The  data  used  in  producing  the  time-varying  cardiac  visualizations  has 
thus  far  been  limited  by  the  use  of  extemal  hand-held  ultrasound  transducers  on  the  rib  cage.  To 
meet  needs  for  increased  sensitivity  and  understanding,  it  is  planned  to  extend  the  volumetric 
rendering  methods  to  combine  intravasculariy  -  obtained  data  with  stereoangiography. 


Facilities 


(Millions  of  Dollars) 


FY  1994    FY  1995    Percent 
Estimate    Estimate   Change 


Supercomputer  Centers 

NSFNET 

Total  Facilities  Support,  CISE 


Number  of  Researchers 
Number  of  Students 


68.07 

76.38 

12.2% 

41.16 

46.16 

12.1% 

$109.23 

$122.54 

12.2% 

160 

180 

12.5% 

260 

260 

0.0% 

CISE  supports  user  facilities  necessary  for  the  conduct  of  research  and  education  including  NSFNET  and 
the  four  national  supercomputer  centers.  NSF  support  provides  for  ongoing  operations  and  maintenance, 
including  upgrades  to  existing  facilities,  access  to  the  extemal  science  and  educafion  communities,  and 
experimentation  with  and  development  of  advanced  technologies. 

•  Support  for  NSFNET  will  increase  $5.00  million  in  FY  1995  to  $46.16  million  to  provide  for  final 
transition  activities  from  the  old  NSFNET  architecture  to  the  very  high-speed  Backbone  Networic 
Service  (vBNS). 


More  than  1 ,200  US  colleges  and  universities  are  now  fully  connected  to  the  Internet.  Traffic  earned 
by  the  NSFNET  Backbone  Service  in  December  1993  was  8.3  terabytes,  almost  double  that  carried 
in  December  1992.  To  increase  access  to  the  rapid  growth  in  computing  power,  the  NSFNET,  during 
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1994,  will  be  moving  to  a  new  architecture  in  which  regional  networks  acquire  commodity-level 
services  directly  from  private  sector  networking  companies,  while  high-speed  quasi-experimental 
services  are  provided  by  a  new  very-high-speed  Backbone  Network  Service  (vBNS). 

•  Originally  established  in  1986  the  four  Supercomputer  Centers  continue  to  supply  access  to  state-of- 
the-art  computing  resources  not  available  elsewhere  to  over  8,000  users  in  all  science  and 
engineering  disciplines  supported  by  NSF.  Their  scope  has  expanded  to  include  partnerships 
permitting  private  sector  organizations  to  experiment  with  the  application  of  high  performance 
computing  technologies,  broadening  the  base  of  scientists  and  others  exposed  to  high  performance 
computing;  and  eariy  deployment,  testing,  and  evaluation  of  new  products  from  a  wide  range  of 
hardware,  software  and  computer  systems  vendors. 

The  following  statistics  for  FY  1992  suggest  the  Centers'  Impact  and  success. 

Number  of  Users  (high  school,  undergraduate,  graduate,  faculty  researchers)  >8,000 

Resulting  Papers  >1 ,000 

Workshop  and  Training  Attendees  >4,000 

Affiliated  Universities  (44  states.  DC,  Puerto  Rico)  >200 

Non-academic  partners  >100 

Number  of  Center-developed  software  downloads  >90,000 
Fraction  of  non-NSF  support  (universities,  state  govemments,  industry, 

other  agencies)  >50% 

Highlights  from  the  past  year  include: 

Researchers  at  the  San  Diego  Center  received  the  1993  Forefront  in  Computing  Award  for 
determining  the  structure  of  a  protein  kinase  essential  for  the  function  of  hormones  such  as 
adrenaline.  Knowledge  of  such  structures  facilitates  the  design  of  drugs  capable  of  addressing 
protein  kinase-related  diseases,  such  as  diabetes,  leukemia,  and  breast  cancer. 

Working  with  National  Center  for  Supercomputing  Applications,  Schlumberger  Inc.,  developed  a 
seismic  application  program  that  achieves  over  50%  of  the  peak  speed  of  a  new  parallel  system 
and  reduces  computation  time  from  weeks  to  days  on  certain  classes  of  problems. 

Education  and  Training 


(Millions  of  Dollars) 


K-12 

Undergraduate 
Graduate 
Post-Doctoral 
Other 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

0.50 

0.50 

0.0% 

832 

832 

0.0% 

0.00 

0.00 

0.0% 

1.20 

1.20 

0.0% 

10.33 

10.33 

0.0% 

Total  Education  &  Training,  CISE 


20.35 


20.35 


0.0% 


CISE  incorporates  programs  for  education  and  training  in  order  to  maintain  the  future  supply  of  scientists 
and  engineers  in  all  of  its  strategic  responsibilities,  to  increase  the  participation  of  underrepresented 
groups,  to  experiment  with  innovative  applications  of  computer,  communications  and  information 
technology,  and  to  provide  training  in  state-of-the-art  computing  and  computation,   it  supplements 
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participation  in  Foundation-wide  activKies  such  as  Research  Experiences  for  Undergraduates  (REU),  and 
Research  in  Undergraduate  Institutions  (RUI)  with  activities  more  specific  to  CISE  fields. 

Activities  include: 

•  In  recognKion  of  the  need  for  more  people  with  advanced  skills  in  all  areas  of  computer  and 
infomiation  science  and  engineering,  efforts  are  being  made  to  incorporate  recent  research  findings 
into  the  undergraduate  curriculum.  The  goal  is  to  improve  the  education  of  undergraduates  in 
InforTTiation  technology  so  that  they  are  well-prepared  for  careers  in  research,  teaching  or  industry. 

•  Responding  to  the  low  level  of  participation  of  underrepresented  groups  in  CISE  disciplines,  a 
program  was  developed  to  enable  colleges  and  universities  with  large  enrollments  of  such  groups  to 
obtain  the  instrumentation  needed,  or  engage  in  activities  to  increase  interest  in  computer  and 
information  related  careers.  The  University  of  Texas  at  El  Paso  has  an  outreach  program  targeted  at 
Hispanic  grade  and  high  schools.  A  somewhat  different  approach  is  being  followed  by  the  City 
University  of  New  York  with  its  program  to  increase  retention  through  peer  tutoring  and  intensive 
mentoring  by  Hispanic  and  African-American  students. 

Along  another  dimension.  CISE  initiated  a  series  of  activities  to  expand  opportunities  for  women  to 
pursue  careers  in  its  disciplines.  These  include  a  wori<shop  attended  by  over  120  female  junior 
faculty  and  graduate  students  discussing  the  requirements  for  success  in  an  academic  career,  a 
symposium,  "Windows  of  Opportunity"  for  200  undergraduate  and  graduate  women  in  which  senior 
women  scientists  described  why  they  chose  to  enter  and  stay  in  the  computing  sciences;  and 
graduate  fellowships  for  women  in  CISE  disciplines. 

•  Computational  science  has  taken  on  increasing  importance  in  the  past  few  years.  Two  activities  - 
Superquest  and  Postdoctoral  Research  Associates  -  span  the  entire  range  of  educational  levels.  The 
former,  directed  at  high  school  students  is  structured  as  a  competition  in  which  highly  talented 
students  solve  real  problems  on  supercomputers.  The  latter  provides  advanced  training  in  high 
performance  computing  techniques  and  technology  to  permit  attacking  significant,  computationally- 
demanding  problems. 

Number  of  People  Involved  in  CISE  Activities 


Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K-12  Teachers 

K-12  Students 

Total  Number  of  People  3,630  4,010  4.520 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

1,390 

1,550 

1,760 

0 

0 

0 

240 

260 

290 

1.540 

1,700 

1,940 

360 

400 

430 

40 

40 

40 

60 

60 

60 
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CISE  Funding  Profile 


FY  1993  FY  1994  FY  1995 

Estimate  Estimate  Estimate 

Total  Number  of  Awards                                        1,394  1,523  1,720 

Statistics  for  Competitive  Awards: 

Number                                                                  680  730  780 

Funding  Rate                                                         31%  30%  30% 

Median  Annualized  Awanj  Size                     $52,279  $52,500  $52,600 

Average  Annualized  Award  Size                    $80,535  $82,100  $83,500 

Average  Duration  (yrs.)  \1                                       3.1  3.1  3.1 

1\  Average  Duration  includes  research  projects  only. 
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COMPUTER  AND  COMPUTATION  RESEARCH  $41,910,000 

The  FY  1995  Budget  Request  for  the  Computer  and  Computation  Research  (CCR)  Subactivity  is 
$41 .91  million,  an  increase  of  $4.25  million,  or  11 .3  percent,  over  the  FY  1 994  Current  Plan  of  $37.66 
million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current  FY  1995 
Plan  Request 

Changes 
Amount   Percent 

Theory  of  Computing 
Numeric,  Symbolic  and  Geonr 
Computer  Systems 
System  Software 
Software  Engineering 

Total,  CCR 

8.54 

letric  Computation        6.07 

3.88 

11.96 

4.33 

9.09 
7.01 
4.12 
12.68 
4.76 

10.15 
7.72 
4.50 

14.00 
5.54 

1.06 
0.71 
0.38 
1.32 
0.78 

1 1 .7% 
10.1% 
9.2% 
10.4% 
16.4% 

$34.78 

$37.66 

$41.91 

$4.25 

11.3% 

The  Computer  and  Computation  Research  Subactivity  contributes  to  the  fundamental  understanding 
of  the  theory  of  computation,  alternative  architectures  for  computer  systems,  and  the  methodology  of 
and  tools  for  designing  software.  Ongoing  programs  support  research  in  such  areas  as  fundamental 
theory  underlying  the  development  of  better  algorithms  for  selected  applications,  numerical  solutions 
of  science  and  engineering  applications,  problems  in  creating,  maintaining,  and  managing  real  time 
systems,  programming  languages  for  high  performance  computing,  computer  security,  and 
computational  geometry.  This  Subactivity  ts  a  major  source  of  funding  for  basic  research  in  these 
fields.  By  focusing  its  basic  research  priorities,  CCR  plays  an  important  role  in  several  interagency 
programs,  such  as  High  Performance  Computing  and  Communications  (HPCC). 

The  FY  1995  budget  request  includes  participation  by  all  program  elements: 

Ongoing  research  in  CCR  ,  totaling  $37.66  million,  includes  $30.64  million  for  High 
Performance  Computing  and  Communications  (HPCC)  including  Information  Infrastructure 
Technology  and  Applications  (IITA).  Activities  include  basic  research  on  heterogeneous 
parallel  and  distributed  computation  -  architectures  that  are  key  technologies  for  future  advances 
in  high  performance  computing. 

•  An  increase  of  $4.25  million  in  FY  1995  will  bring  the  total  for  HPCC  (with  IITA)  to  $34.89  million. 
Of  this,  $3.00  million  will  increase  research  in  problems  solving  environments  for  high 
performance  computing  and  the  application  of  the  theory  of  algorithms  to  other  science  and 
engineering  disciplines.  Also  included  is  research  aimed  at  techniques  for  reducing  the  cost  of 
software  development,  tools  for  grand  challenge  applications,  and  new  technologies  to  make 
using  computers  less  costly  and  less  error  prone. 

Within  the  $4.25  million,  the  IITA  component  of  HPCC  will  increase  $1.25  million,  for  additional 
research  on  reliable  computer  controlled  systems,  such  as  flight  control  systems,  and  the 
application  of  computer  science  research  to  manufacturing,  with  special  attention  on  the 
application  of  geometric  modeling.  Funding  will  be  increased  for  the  S&T  centers  by  $350,000. 
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Number  of  People  Involved  in  CCR  Activities 


FY  1993       FY  1994       FY  1995 
_  Estimate      Estimate      Estimate 

Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K-12  Teachers 

K-1 2  Students 

Total  Number  of  People  890  980  1 ,080 


410 

450 

500 

0 

0 

0 

30 

30 

30 

410 

450 

500 

40 

50 

50 

0 

0 

0 

0 

0 

0 
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INFORMATION,  ROBOTICS  AND  INTELLIGENT  SYSTEMS  $34,730,000 

The  Pi'  1995  Budget  Request  for  the  Information,  Robotics  and  Intelligent  Systems  (IRIS)  Subactivity  is 
$34.73  million,  an  increase  of  $4.90  million,  or  16.4  percent,  over  the  F=T  1994  Current  Plan  of  $29.83 
million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 
Current  FY  1995 
Plan  Request 

Change 
Amount   Percent|| 

Knowledge  and  Database  Systems 
Robotics  and  Machine  Intelligence 
Interactive  Systems 
Information  Technology  and  Organizations 

Total,  IRIS 

11.89 
6.29 
4.67 
4.13 

13.13       14.78 
7.10         8.35 
4.80         5.90 
4.80         5.70 

1.65 
1.25 
1.10 
0.90 

12.6% 
17.6% 
22.9% 
18.8% 

$26.98 

$29.83     $34.73 

$4.90 

16.4% 

The  Information,  Robotics,  and  Intelligent  Systems  (IRIS)  Subactivity  supports  research  to  enable  the 
rapidly  emerging  information  society.  The  principal  goals  are  to  improve  basic  understanding  and  design 
of  information  and  knowledge  processing  mechanisms;  to  facilitate  information  and  knowledge  exchange 
between  humans  and  machines;  and  to  understand  better  the  impact  of  advanced  information 
technologies  in  distributed  worl^  environments.  This  Subactivity  is  a  major  source  for  academic  research 
in  these  fields.  By  focusing  its  basic  research  priorities,  IRIS  plays  an  important  role  in  several 
interagency  programs,  especially  in  the  new  Information  Infrastructure  Technology  and  Applications 
(IITA)  component  of  the  High  Performance  Computing  and  Communications  (HPCC)  program. 

Ongoing  programs  support  research  in  such  areas  as  the  design  of  database  and  knowledge-based 
systems,  information  systems  in  distributed  and  networked  environments,  virtual  reality  and  multimedia 
environments,  human  language  technology,  and  sensor-based  control  in  intelligent  robots.  One  Science 
and  Technology  Center,  co-funded  with  the  Social,  Behavioral  and  Economic  Sciences  Activity,  deals 
specifically  with  interdisciplinary  research  involving  information  and  cognitive  science. 

The  FY  1995  budget  request  includes: 

•  Ongoing  research  in  support  of  the  HPCC  program,  including  IITA,  totals  $16.47  million  across  the 
Subactivity. 

•  Ongoing  research  under  the  IITA  component  totals  $1.98  million.  It  focuses  on  the  underlying 
science  and  the  development  of  technology  and  prototypes  to  speed  the  realization  of  distributed 
electronic  knowledge  networks  and  the  national  information  infrastructure.  In  FY  1995,  within  the 
IITA  increase  of  $3.85,  $1 .00  million  will  be  added  to  significantly  involve  20-25  smaller  institutions  in 
six  planned  core  projects.  The  remainder  will  extend  research  on  virtual  prototyping  for  advanced 
manufacturing  and  add  support  for  national  challenges  in  government  information  systems,  civil 
infrastructure  and  health  care.  This  will  require  attention  in  areas  such  as  heterogeneous  databases, 
knowledge  systems,  intelligent  automation,  and  interactive  use  of  sensor,  displays  and  effectors. 

•  In  FY  1995,  an  additional  $1.05  million  will  be  distributed  across  all  program  elements  to  increase 
intelligent  systems  research,  and  Grand  Challenge  Applications.  One  goal  is  to  encourage  scale-up 
experiments  and  connect  research  more  closely  with  real  applications. 

•  Ongoing  activities  in  Advanced  Manufacturing  Technology  include  research  on  information  access, 
knowledge  bases,  intelligent  automation,  and  human-computer  interfaces  in  design  and  production. 
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Number  of  People  Involved  in  IRIS  Activities 


FY  1993     FY  1994     FY  1995 
Estimate    Estimate    Estimate 


Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K-12  Teachers 

K-1 2  Students 


440 

480 

560 

0 

0 

0 

40 

40 

50 

450 

500 

570 

40 

40 

50 

0 

0 

0 

0 

0 

0 

Total  Number  of  People 


970 


1060 


1230 
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MICROELECTRONIC  INFORMATION  PROCESSING  SYSTEMS 


$27,580,000 


The  FY  1995  Budget  Request  for  the  Microelectronics  Information  Processing  Systems  Subactivity  is 
$27.58  million,  an  increase  of  $3.80  million,  or  16.0  percent,  over  the  FY  1994  Current  Plan  of  $23.78 
million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount     Percent 

Design,  Tools  and  Test 
Microelectronic  Systems  Architecture 
Circuits  and  Signal  Processing 
Experimental  Systems 
Systems  Prototyping  and  Fabrication 

Total,  MIPS 

4.16 
3.87 
4.18 
7.08 
2.30 

4.44 
4.17 
4.45 
7.82 
2.90 

5.14 
4.77 
4.95 
9.12 
3.60 

0.70 
0.60 
0.50 
1.30 
0.70 

15.8% 
14.4% 
11.2% 
16.6% 
24.1% 

$21.59 

$23.78 

$27.58 

$3.80 

16.0% 

The  Microelectronic  Information  Processing  Systems  Subactivity  (MIPS)  supports  research  on 
computing  and  information  processing  systems  including  signal  processing.  Its  focus  is  on 
experimental  research;  environments  and  services  for  rapid  prototyping  of  systems,  design 
methodologies  and  tools,  technology-driven  and  application-driven  computer  systems,  and  algorithms 
and  architectures  for  signal  processing.  Because  of  its  focus  on  managing  design  complexity  and 
creating  new  functional  capabilities,  MIPS  plays  a  significant  part  in  the  High  Performance 
Computing  and  CommunicatJons(HPCC)  and  Advanced  Manufacturing  Technology  (AMT) 
programs.  It  closely  collaborates  with  other  NSF  activities  and  other  federal  agencies,  such  as  ARPA. 

Ongoing  programs  support  research  in  such  areas  as  theoretical  foundation  of  integrated  circuit  (IC) 
chip  and  system  design,  rapid  system  prototyping  for  experimentation  and  manufacturing,  new 
packaging  and  interconnect  technologies,  fundamental  aspects  of  computing  system  architectures 
and  design  methods,  and  multi-dimensional  and  very  large  scale  integration  (visi)  signal  processing. 

The  FY  1 995  budget  request  includes: 

•  Ongoing  programs  focus  research  in  areas  such  as  high  performance  application-specific- 
computing-systems,  and  tools  and  CAD  frameworks  for  design,  analysis  and  realization. 

An  increase  of  $2.00  million  in  FY  1995  involving  the  Design,  Tools  and  Test;  Experimental 
Systems;  Systems  Prototyping  and  Fabrication;  and  Microelectronic  Systems  Architecture,  will 
increase  research  in  advanced  memory  hierarchies,  intelligent  I/O,  and  system  level  tools  for 
experimental  science  research  and  education. 

•  Ongoing  research  in  support  of  IITA  totals  $1.09  million,  including  research  on  rapid  systems 
prototyping  and  text  searching  computing  engines  for  use  in  accessing  digital  libraries.  An 
increase  of  $1.80  million  in  FY  1995,  distributed  over  Experimental  Systems;  Design,  Tools,  and 
Test;  Microelectronic  Systems  Architecture;  and,  Systems  Prototyping  and  Fabrication  giving  a 
total  of  $2.89  million,  will  support  additional  research  in  virtual  prototyping  and  manufacturing, 
and  in  digital  libraries  involving  research  on  mass  storage  techniques  and  low  power  portable  text 
searching  and  computing  systems. 
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•  Ongoing  research  in  support  in  the  Advanced  Manufacturing  Technology  initiative,  involving  all 
MIPS  program  elements,  totals  $7.5  million.  It  includes  high  performance  application  specific 
computing  systems;  new  enabling  technologies  for  distributed  design  and  manufacturing;  cad 
tools;  and  models  of  artifacts  and  manufacturing  processes.  Additional  wort<  on  information- 
intensive  manufacturing  is  supported  through  projects  funded  through  the  IITA  increment. 

Number  of  People  Involved  in  MIPS  Activities 


Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K-12  Teachers 

K-1 2  Students 

Total  Number  of  People  490  540  620 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

200 

220 

250 

0 

0 

0 

10 

10 

10 

270 

300 

350 

10 

10 

10 

0 

0 

0 

0 

0 

0 

110 


243 


ADVANCED  SCIENTIFIC  COMPUTING  $85,170,000 

The  FY  1995  Budget  Request  for  the  Advanced  Scientific  Computing  Subactivity  is  $85.17  million,  an 
increase  of  $10.31  million,  or  13.8  percent,  over  the  FY  1994  Current  Plan  of  $74.86  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount     Percent 

Supercomputer  Centers 
New  Technologies 

Total,  ASC 

65.91 
4.10 

69.86 
5.00 

78.47 
6.70 

8.61        12.3% 
1 .70       34.0% 

$70.01 

$74.86 

$85.17 

$10.31        13.8% 

The  Advanced  Scientific  Computing  Subactivity  (ASC)  supports  advanced  research  on  the 
development,  use  and  application  of  state-of-the-art  high  performance  computing  hardware  and 
software  systems.  It  provides  the  U.S.  academic  research  community  with  access  to  state-of-the-art 
supercomputers,  both  vector  and  parallel,  provides  training  on  systems  at  all  levels  of  the  educational 
range,  worits  closely  with  industry  on  the  development  and  use  of  these  systems,  and  plays  a  key  role 
in  the  High  Performance  Computing  and  Communications  (HPCC)  program. 

The  four  NSF  Supercomputer  Centers  are: 

-  Comell  National  Supercomputer  Facility  at  Cornell  University; 

-  National  Center  for  Supercomputing  Applications  at  the  University  of  Illinois; 

-  Pittsburgh  Supercomputing  Center;  at  Carnegie  Mellon  University,  University  of  Pittsburgh, 
and  Westinghouse;  and 

-  San  Diego  Supercomputer  Center  at  the  University  of  Califomia  at  San  Diego 

These  centers  serve  the  computational  needs  of  all  NSF  science  and  engineering  disciplines. 
Additional  activities  at  the  Centers  include  information  on  and  access  to  emerging  technologies; 
software  tools  for  high  perfomiance  computing;  core  functioiis  of  the  Metacenter  support  for  Grand 
Challenge  applications;  and  education,  training,  and  outreach  at  all  levels.  The  Centers  have 
pioneered  partnerships  with  the  private  sector  woricing  to  introduce  high  performance  computing 
technologies  into  national  industries  to  solve  design  and  manufacturing  problems,  and  are  involved  in 
testing  the  next  generation  of  capabilities. 

Laying  the  basis  for  future  high  perfonmance  computation,  the  New  Technologies  Program  supports 
research  such  as  development  of  software  to  support  new  parallel  systems,  and  techniques  for 
performance  assessment.  A  Science  and  Technology  Center,  which  has  strong  commitment  from 
and  involvement  with  industry,  advances  computer  graphics  and  scientific  visualization  . 

The  FY  1995  budget  request  includes: 

An  increase  of  $8.61  million  in  FY  1995  for  a  total  of  $78.17  million  will  continue  enhancing  the 
Centers'  computing  technology,  facilitate  application  of  this  technology,  and  broaden  access  to  it  by 
providing: 

•     $4.30  million  for  support  of  new  systems/upgrades  of  current  systems  at  the  Supercomputer 
Centers. 
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•  $2.00  million  to  enhance  metacenter  activities,  with  emphasis  on  enabling  a  national  file  system, 
and  connection  to  the  very  high  speed  Backbone  Networic  Service  (vBNS). 

•  $2.00  million  additional  for  Regional  Affiliates,  to  enhance  local  and  regional  scale  computing  and 
communications  expertise  of  a  wide  variety  of  institutions  and  individuals  in  the  university,  that 
are  affiliated  with  the  expanding  Metacenter  activities  of  the  NSF  Supercomputer  Centers 

•  Science  and  Technology  Center  activities  will  be  augmented  by  $300,000. 

A  total  increase  of  $1.70  million  will  increase  cross-disciplinary  research  related  to  Grand  Challenge 
Applications  and  National  Challenges.  In  particular, 

•  $1.00  million  will  be  added  for  National  Challenges  in  the  Information  Infrastructure  Technology 
and  Applications  Program,  with  emphasis  on  Health  Care  and  Education. 

•  $700,000  will  be  added  for  additional  computational  science  and  engineering  Grand  Challenge 
Applications  Groups. 

Number  of  People  Involved  in  ASC  Activities 


Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K-1 2  Teachers 

K-1 2  Students 

Total  Number  of  People  600  650  700 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

80 

90 

100 

0 

0 

0 

100 

110 

130 

150 

150 

170 

170 

200 

200 

40 

40 

40 

60 

60 

60 

112 
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NETWORKING  AND  COMMUNICATIONS  RESEARCH 

AND  INFRASTRUCTURE  $58,260,000 

The  FY  1995  Budget  Request  for  the  Networking  and  Communications  Research  and  Infrastructure 
Subactivrty  is  $58.26  million,  an  increase  of  $6.80  million,  or  13.2  percent,  over  the  FY  1994  Current 
Plan  of  $51.46  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount    Percent 

NSFNET                                                                          30.10 
Networking  and  Communications  Research                    9.80 

41.16 
10.30 

46.66 
11.60 

5.50       13.4% 
1.30       12.6% 

Total,  NCR!                                                                    $39.90 

$51 .46 

$58.26 

$6.80       13.2% 

The  Networking  and  Communications  Research  and  Infrastructure  Subactivity  (NCRI)  is  responsible  for 
development  and  operation  of  NSFNET,  coordinating  the  National  Research  and  Education  Network 
(NREN(s'^))  part  of  the  High  Perfonmance  Computing  and  Communications  program,  and  for 
fundamental  research  on  communications  theory  and  data  networks.  NCRI  is  involved  in  extensive 
collaborative  development  of  national  and  intemational  networks  with  other  agencies.  It  leads  the  federal 
implementation  of  the  NREN(^"^)  program,  and  has  managed  the  explosive  and  successful  growth  of  the 
national  infrastructure  providing  access  to  information  and  computing  resources  to  academic  and 
industrial  organizations  in  all  states.  Fundamental  research,  both  disciplinary  and  interdisciplinary,  is 
supported  in  such  areas  as  coding,  network  security  and  survivability,  lightwave  network  architectures, 
protocol  theory,  and  dynamic  network  control  to  lay  the  groundwork  for  future  developments.  Facilities 
supported  by  the  Networicing  and  Communications  Research  and  Infrastructure  Subactivity  include  the 
NSFNET/lntemet. 

The  FY  1995  Budget  Request  builds  on  activities  in  support  of  High  Perfonmance  Computing  and 
Communications  (HPCC),  including  IITA  for  a  total  $50.96  million  in  FY  1994. 

•  Ongoing  activities  enable  NSFNET  to  provide  for  final  transition  activities  to  the  new  NSFNET 
architecture.  It  includes  operation  of  Network  Access  Points  (NAPs),  the  Routing  ArtDiter  (RA), 
provision  for  inter-regional  connectivity,  the  very  high  speed  Backbone  Network  Service  (vBNS), 
Internet  Registration,  Information,  and  Directory  services,  and  continued  interagency  participation  in 
shared  Internet  infrastructure.  An  increase  of  $5.00  million  in  FY  1995,  will  increase  inter-regional 
connectivity  and  upgrade  regional  infrastructure  to  provide  for  bandwidth-intensive 
scientific/engineering  applications. 

•  Smaller  colleges  and  universities,  as  well  as  pre-college  institutions,  will  continue  to  be  connected 
into  the  NSFNET.  Collaboration  with  the  National  Library  of  Medicine  to  connect  medical  campuses 
and  public  health  facilities  will  be  maintained,  along  with  other  interagency  partnerships.  Basic 
research  in  networicing  and  communications,  including  a  collaborative  effort  with  the  Engineering 
Activity  in  all-optical  networks,  will  increase  $1.30  million  in  FY  1995  to  further  emphasize 
fundamental  research  on  the  basic  theory  of  extremely  high  speed  networtcs 

•  In  FY  1995,  $500,000,  within  the  IITA  component  will  provide  additional  support  for  network- 
intensive  National  Challenges  applications. 
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Number  of  People  involved  in  NCRI  Activities: 


Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K-1 2  Teachers 

K-1 2  Students 

Total  Number  of  People  380  470  540 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

160 

210 

240 

0 

0 

0 

<10 

<10 

<10 

170 

210 

240 

50 

50 

60 

0 

0 

0 

0 

0 

0 
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CROSS-DISCIPLINARY  ACTIVITIES 


$25,850,000 


The  FY  1995  Budget  Request  for  the  Cross  Disciplinary  Activities  Subactivity  is  $25.85  million,  an 
increase  of  $2.86  million,  or  12.4  percent,  over  the  FY  1994  Cun-ent  Plan  of  $22.99  million. 

(Millions  of  Dollars) 


FY  1993 
Actual 

FY  1994 

Cun^nt 

Plan 

FY  1995 
Request 

Change 
Amount     Percent 

CISE  Institutional  Infrastructure 
CISE  Instmmentation 

Total,  CDA 

18.83 
3.51 

19.43 
3.56 

21.89 
3.96 

2.46       12.7% 
0.40       11.2% 

$22.34 

$22.99 

$25.85 

$2.86       12.4% 

The  Cross-Disciplinary  Activrties  Subactivity  (CDA)  is  responsible  for  improving  the  long-term  research 
equipment  and  human  resource  infrastructure  of  the  CISE  fields.  It  builds  essential  shared  research 
instrumentation  infrastructure  within  academic  institutions  and  improves  and  expands  education  and 
human  resources  through  infrastructure  development.  CDA  collaborates  on  education  and  human 
resource  matters  within  the  High  Performance  Computing  and  Communications  (HPCC)  program 
and  plays  an  important  role  in  several  interagency  programs  by  focusing  its  infrastructure  building 
priorities  on  critical  aspects  of  them. 

Ongoing  programs  support  innovative  educational  activities  in  CISE  disciplines,  development  of 
instructional  software  and  technologies,  improvement  of  experimental  research  capabilities,  special 
purpose  equipment,  and  a  variety  of  activities  to  expand  opportunities  for  underrepresented  groups  in 
computer  and  infonmation  science  and  engineering. 

The  FY  1 995  budget  request  includes: 

•  Ongoing  activities  in  CISE  Institutional  Infrastructure  include  research  infrastructure,  incorporation  of 
research  into  the  undergraduate  curriculum,  infrastructure  development  at  colleges  and  universities 
with  high  enrollments  of  underrepresented  groups,  and  postdoctoral  associates  in  CISE  experimental 
science.  Ongoing  activities  in  Instrumentation  include  support  for  shared  instrumentation  facilities 
and  matching  support  for  workstation  and  other  individual  research  equipment  items.  Significant 
infrastructure  support  has  t>een  provided  for  scalable  parallel  computers,  high  speed  networks,  and 
human/computer  interface  equipment  supporting  CISE  research  in  computational  science  and 
engineering 

An  increase  of  $2.46  million  in  CISE  Institutional  Infrastructure  will  focus  on  new  infrastructure  to 
enable  research  on  national  challenges  and  ongoing  educational  and  minority  activities  related  to  the 
information  Infrastructure  Technology  and  Applications  (IITA)  component  of  the  High 
Performance  Computing  and  Communications  initiative.  This  includes  an  increase  of  $1.90 
million  for  new  support  for  infrastructure  for  the  IITA  component  of  HPCC,  and  $560,000  additional 
for  efforts  to  raise  the  low  level  of  participation  of  under-represented  groups  in  CISE  disciplines. 

•  The  CISE  Instrumentation  program  supports  both  the  acquisition  of  shared  research  equipment  not 
generally  available  on  individual  project  awards  and  helps  support  equipment  necessary  for 
individual  researchers.  This  activity  will  be  increased  by  $400,000  in  FY  1995. 
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Number  of  People  Involved  in  CDA  Activities: 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

Senior  Researchers 
Other  Professionals 

100 
0 

100 
0 

110 
0 

Post-Doctorates 
Graduate  Students 

60 
90 

70 
90 

70 
110 

Undergraduate  Students 

50 

50 

60 

K-1 2  Teachers 

0 

0 

0 

K-1 2  Students 

0 

0 

0 

Total  Number  of  People 

300 

310 

350 
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ENGINEERING  $320,410,000 


The  FY  1995  Budget  Request  for  Engineering  is  $320.41  million,  an  increase  of  $25.24  million,  or  8.6 
percent,  over  the  FY  1994  Current  Plan  of  $295.17  million. 


(Millibns  of  Dollars 

) 

FY  1994 

FY  1993 

Current 

FY  1995 

Change         | 

Actual 

Plan 

Request 

Amount 

Percent 

Bioengineering  &  Environmental  Systems 

20.42 

22.13 

23.53 

1.40 

6.3% 

Chemical  &  Transport  Systems 

34.47 

37.07 

38.37 

1.30 

3.5% 

Design,  Manufacture,  &  Industrial  Innovation 

46.20 

66.60 

79.86 

13.26 

19.9% 

Electrical  &  Communications  Systems 

34.12 

36.97 

39  35 

2.38 

6.4% 

Engineering  Education  &  Centers 

81.04 

88.68 

92.68 

4.00 

4.5% 

Civil  &  Mechanical  Systems 
Total,  ENG 

39.80 

4372 

46.62 

2.90 

6.6% 

$256.05 

$295  17 

$320.41 

$25.24 

8.6% 

The  Engineering  Activity  (ENG)  seeks  to  enhance  long-term  economic  strength,  security,  and  quality  of  life 
for  the  nation  by  fostering  innovation,  creativity,  and  excellence  in  engineering  education  and  research. 
ENG's  strategy  is  to  promote  the  natural  synergy  between  engineering  education,  fundamental  research, 
and  the  application  of  technical  knowledge.  ENG  increasingly  seeks  to  focus  and  integrate  education  and 
research  in  interdisciplinary  areas  such  as  design  and  manufacturing,  information  and  communications 
technologies,  environmental  research,  and  biotechnology  These  efforts  w^ill  develop  the  creative  people 
and  new  fundamental  knowledge  required  to  meet  the  challenges  of  the  21st  century,  such  as  revitalizing 
the  nation's  deteriorating  civil  infrastructure  and  developing  the  advanced  manufacturing  and  processing 
methods  needed  to  strengthen  the  competitive  position  of  U.S.  industry 

To  amplify  its  efforts,  ENG  focuses  on  creating  dynamic  new  partnerships  among  industry,  academe, 
other  federal  agencies,  state  and  local  governments,  professional  societies,  and  foreign  countries.  For 
example,  ENG's  Earthquake  Hazard  Mitigation  Program  is  part  of  the  federal  interagency  National 
Earthquake  Hazards  Reduction  Program  (NEHRP)  ENG's  role  in  this  multi-agency  partnership  includes 
supporting  research  on  buildings,  infrastructure,  and  post-earthquake  studies. 

ENG  maintains  a  strong  interface  with  industry  through  its  Design,  Manufacture,  and  Industrial  Innovation 
Subactivity,  and  through  programs  such  as  Engineering  Research  Centers,  Industry/University 
Cooperative  Research  Centers,  Small  Business  Innovation  Research,  Management  of  Technological 
Innovation  and  Industry/University  Liaison.  Strengthening  the  connections  between  academe  and  industry 
increases  the  value  and  responsiveness  of  engineering  education  and  fundamental  research  and  helps 
accelerate  the  application  of  engineering  discoveries  and  new  technologies  in  the  marketplace. 

ENG's  investment  strategy  is  one  of  maintaining  an  appropriate  balance  among  overlapping  needs,  such 
as:  fundamental  research  in  pursuit  of  new  knowledge  for  its  own  sake  and  for  its  strategic  importance  to 
the  nation;  mature  and  emerging  fields  of  research;  and  disciplinary  and  cross-disciplinary  research.  This 
balance  is  based  on  conscious  policy  and  priorities  developed  through  ENG's  strategic  planning  process. 
Overall,  NSF  provides  about  30  percent  of  the  total  Federal  support  for  engineering  research  at  US 
universities  and  colleges. 
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Research  in  Strategic  Areas 

Examples  of  research  in  strategic  areas  include; 

(Millions  of  Dollars) 


FY  1994      FY  1995       Percent 
Estimate     Estimate      Change 


Advanced  Manufacturing  Technology 

Advanced  Matenals  and  Processing  Program 

Biotechnology 

Civil  Infrastructure  Systems 

Environmental  Research 

High  Performance  Computing  &  Communications 

Science,  Math,  Engineering  &  Technology  Education 


122  10 

123.10 

0.8% 

67  70 

67.70 

0  0% 

26.60 

26.60 

0.0% 

37.00 

39.00 

5.4% 

26  75 

28.25 

5.6% 

5.80 

10.83 

86.7% 

30.15 

33.65 

11.6% 

Note:  Projects  wtiich  tiave  strong  connections  to  ttie  goals  and  objectives  of  more  than  one  initiative  are 
difficult  to  attribute  to  single  initiative  In  an  effort  to  present  a  more  precise  measure  of  its  research  and 
education  initiatives,  NSF  vifill  redefine  its  internal  data  collection  and  analysis  capabilities  so  that  the  allocation 
of  resources  for  these  initiatives  can  be  shown  in  a  mutually  exclusive  manner 

Because  education  and  research  are  closely  tied  to  the  application  of  knowledge  to  the  pressing  concerns 
of  society,  research  in  strategic  areas  of  national  priority  has  become  an  integral  part  of  ENG's  portfolio. 
Such  initiatives  are  developed  with  extensive  leadership  and  input  from  the  science  and  engineering 
community  at  large,  as  well  as  from  govemment  agencies.  They  are  designed  to  increase  the  potential  for 
eariy  application  of  recently  discovered  knowledge  by  promoting  cooperation  among  academe,  industry, 
and  govemment  at  all  levels.  Furthermore,  these  initiatives  devote  significant  attention  to  education  and 
training,  as  well  as  research,  through  such  activities  as  curriculum  development  and  instrumentation 
support. 


The  FY  1995  budget  request  includes  support  for  the  following: 


$123.10  million,  an  increase  of  $1.00  million  over  FY  1994,  for  the  Advanced  Manufacturing 
Technology  (AMT)  initiative.  Support  for  this  effort  remains  one  of  ENG's  highest  pnorities  because  of 
the  potential  for  new  engineering  knowledge  to  accelerate  the  development  of  advanced  technologies 
that  can  dramatically  improve  the  way  products  are  manufactured  in  the  future  Ongoing  activities 
include  research  on  the  development  of  intelligent  (sensor-based)  manufacturing  cells/systems; 
advanced  fabrication  and  processing  methods;  and  integrated  computer-based  tools  for  product, 
process,  and  enterprise  design.  Support  will  continue  for  the  Agile  Manufacturing  Initiative  (AMI), 
which  is  supported  through  a  partnership  between  NSF  and  the  Advanced  Research  Projects  Agency 
(ARPA)  The  AMI  will  facilitate  and  support  university/industry/govemment  teams  to  jointly  articulate  a 
national  research  agenda  through  an  industry-led  AMI  Forum  and  will  also  support  research  in 
university-based  Agile  Manufacturing  Research  Institutes.  In  FY  1995,  ENG's  AMT  effort  has  been 
broadened  to  Include  research  in:  (1)  the  advanced  large-scale  manufacturing/bioprocessing  of 
substances  of  biological  origin,  and  (2)  the  synthesis  and  processing  of  advanced  materials  needed  to 
meet  the  manufacturing  challenges  of  the  next  decade.  Formeriy,  these  research  areas  were  included 
within  the  Biotechnology  and  Advanced  Materials  and  Processing  Program  (AMPP)  initiatives. 
These  two  initiatives  continue  to  be  supported  at  existing  levels. 

$1083  million,  an  increase  of  $5  03  million  over  FY  1994,  to  support  ENG's  effort  in  the  High 
Performance  Computing  and  Communications  (HPCC)  initiative  This  very  high  pnonty  effort 
includes: 
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-  $5.30  million  for  the  Information  Infrastructure  Technology  and  Applications  (IITA)  program, 
which  seeks  to  develop  the  common  services,  systems  development,  and  support  environments 
for  a  national  information  infrastructure.  Ongoing  efforts,  at  a  level  of  $1.80  million,  are  focused 
on:  (1)  Health  Care  Delivery  Systems  -  enabling  technologies,  advanced  telecommunications, 
and  networking  technologies  for  distributed  access  in  clinical  diagnosis  and  treatment  planning; 
(2)  Advanced  Manufacturing  Technology  -  pilot  projects  using  information  modeling,  visualization, 
and  distributed  databases  to  demonstrate  approaches  to  agile  manufacturing;  (3)  Civil 
Infrastructure  Systems  -  distributed  large-scale  databases,  libraries,  and  knowledge-based  expert 
systems  for  assessment  strategies  and  design  methodologies;  (4)  Environmental  Research  - 
integration  of  sensors,  data,  and  communications  systems  for  environmental  monitoring  and 
quality  assessment;  and  (5)  Engineering  Education  -  integration  of  telecommunications, 
computer,  and  multimedia  technologies  for  new  approaches  to  learning  The  Pi'  1995  increase  of 
$3.50  million  will  substantially  expand  the  number  of  multidisciplinary  research  projects  that  can 
be  supported  by  NSF. 

-  $5  53  million,  an  increase  of  $1.53  million  over  FY  1994,  to  expand  current  research  efforts  in: 
(1)  optical  communications  systems  research  for  all-optical  networks,  to  provide  high  connectivity, 
multi-gigabit  interconnects  of  remote  processors;  and  (2)  development  of  computational  tools  and 
algorithms  applied  to  the  solution  of  complex  engineering  problems,  and  for  continued 
participation  in  the  NSF  Grand  Challenge  Application  Group  initiative. 

$28.25  million,  an  increase  of  $1.50  million,  for  Environmental  Research.  ENG's  current  research 
effort  is  focused  on:  (1)  pollution  remediation,  in  which  waste  is  generated  and  disposed  of,  (2) 
pollution  control,  in  which  pollutants  are  neutralized  before  they  enter  the  environment;  and  (3) 
pollution  avoidance,  in  which  the  manufacturing  process  is  designed  to  prevent  or  minimize  the 
generation  of  waste  at  all  stages  of  the  product  life  cycle.  The  strategy  is  to  develop  generic 
technologies  that  will  enable  industry  to  move  in  the  direction  of  pollution  minimization  and  avoidance. 
The  FY  1995  increase  will  expand  research  in  the  following  areas:  (1)  improving  existing  and  creating 
new  preventive  and  remedial  environmental  technologies;  (2)  developing  environmentally  sound 
extraction/production  systems  where  waste  and  contamination  are  prevented  or  minimized;  and  (3) 
engineering  innovation  in  environmental  sensors  and  control  systems. 

$39.00  million,  an  increase  of  $2.00  million  over  FY  1994,  for  a  multi-disciplinary,  cross-directorate 
research  initiative  to  develop  new  scientific  and  engineering  knowledge  needed  to  maintain,  repair, 
and  rebuild  the  nation's  Civil  Infrastructure  Systems.  The  FY  1995  effort  will  continue  and  expand 
current  efforts  to  develop  and  apply  new  knowledge  in  deterioration  science,  assessment 
technologies,  renewal  engineering,  and  institutional  effectiveness  and  productivity.  Such  research 
efforts  will  lead  to  new  designs,  more  durable  materials,  advanced  construction  automation  and 
manufactunng  methods,  and  improved  decision-making  and  management  processes.  Included  in  this 
effort  is  research  to  develop  rational  assessment  methods  and  cost-effective  retrofit  techniques  to 
correct  deficiencies  in  existing  structures  exposed  to  earthquake  hazards. 

$33.65  million,  an  increase  of  $3.50  million,  for  the  Science,  Mathematics,  Engineering,  and 
Technology  Education  (SMETE)  initiative.  Activities  are  supported  to  reform  the  undergraduate 
curriculum,  to  explore  innovative  educational  delivery  systems,  to  integrate  education  and  research  to 
bring  new  developments  to  the  curriculum,  and  to  increase  the  involvement  of  women  and 
underrepresented  minorities  in  engineering. 
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FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

168.73 

190.47 

12.9% 

63.35 

63.35 

0.0% 

2.20 

2.20 

0.0% 

60.89 

64.39 

57% 
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Modes  of  Support 

Another  way  of  displaying  the  ENG  budget  is  by  modes  of  support.  ENG  supports  its  ongoing  and  new 
activities  through  the  following  modes: 

(Millions  of  Dollars) 


Research  Projects 
Centers 
Facilities 
Education  &  Training 

Total,  ENG  $295.17       $320.41  8.6% 


Research  Projects 

Almost  60  percent  of  ENG  funding  is  used  to  provide  grants  to  individuals  and  small  groups  of 
researchers.  About  75  percent  of  this  support  is  focused  in  areas  that  are  of  strategic  importance,  with  the 
other  25  percent  being  focused  on  a  broad  array  of  fields  that  are  important  in  maintaining  the  vitality  and 
future  capability  of  the  engineehng  research  community,  such  as  surface  engineering,  solid  mechanics, 
neuroengineering,  fluid  dynamics,  and  thermal  systems.  In  recent  years,  the  support  provided  for 
individual  research  projects  has  had  a  major  impact  on  engineering  education  and  research,  reaching  tens 
of  thousands  of  university  faculty  and  students.  For  example,  ENG-supported  research  has: 

•  Played  a  key  role  in  the  development  of  microelectromechanical  systems  as  a  field  of  research. 
Advances  made  possible  by  NSF  funding  include:  the  first  silicon  electrostatic  micro-motor,  the  first 
magnetic  micro-motor,  the  first  comb-structure  resonant  motors,  the  first  scanning  tunneling  probes 
fabricated  in  silicon,  and  a  variety  of  technologies  for  micro-mechanical  devices,  fluidic  devices,  and 
sensors. 

•  Helped  establish  the  designs  and  building  codes  for  present  day  earthquake  resistant  buildings. 
Focusing  on  the  response  of  soils  and  structures  to  earthquake  loads,  research  results  have 
contributed  to  enhanced  seismic  safety  in  areas  at  risk  throughout  the  country. 

•  Led  to  the  development  of  new  techniques  for  mathematical  optimization  and  control  that  are  now 
widely  used  by  many  industries  Industrial  problems  that  could  not  even  be  approached  a  few  years 
ago  are  now  readily  solvable. 

•  Developed  electrokinetic  soil  processing  as  an  emerging  technology  in  hazardous  waste  remediation 
and  treatment  Contaminants  migrating  from  facilities,  accidental  spills,  and  industrial  operations 
threatening  the  nation's  health  and  ground-water  supply  have  been  successfully  removed  using 
electro-osmosis. 

The  FY  1995  budget  request  includes: 

•  The  Small  Business  Innovation  Research  (SBIR)  Program  increasing  by  $1111  million  to  a  total  of 
S42  31  million  Support  for  this  Foundation-wide  program  is  provided  at  the  mandated  level  of  at  least 
2.0  percent  of  extramural  research,  as  required  by  the  Small  Business  Research  and  Development 
Enhancement  Act  of  1992  (P.L  102-564)  The  Program  gives  special  emphasis  in  the  selection  of 
research  awards  to  critical  technology  areas,  such  as  novel  matenals,  advanced  manufacturing,  high 
performance  computing  and  communications,  biotechnology,  and  education  at  all  levels. 
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•  The  Small  Business  Technology  Transfer  (STTR)  Program  increasing  by  $1.00  million  to  a  total  of 
$2.40  million.  Funding  is  provided  at  the  mandated  level  of  at  least  0.1  percent  of  extramural  research, 
as  required  by  P.L.  102-564.  This  pilot  project  involves  small  technology  intensive  firms  in  exploiting  a 
new  reservoir  of  commercially  promising  ideas  which  originates  in  universities  and  other  nonprofit 
research  institutions.  The  emphasis  is  on  the  development  of  new  and  improved  analytical  and 
characterization  instruments  and  sensors  having  application  in  chemistry,  materials  science, 
biotechnology,  or  environmental  sciences. 

Centers 

ENG  pioneered  the  use  of  university-based  research  centers  to  assemble  multidisciplinary  teams  of 
individual  investigators  to  collaborate  on  multidisciplinary  research  and  systems-oriented  issues. 

((Millions  of  Dollars) 

FY  1994  FY  1995  Percent 

Estimate  Estimate  Change 

Industry/University  Cooperative  Research  Centers                            OI3  ?3C  0.0% 

State  Industry/University  Cooperative  Research  Centers                    3.35  3.35  0.0% 

Engineering  Research  Centers                                                         51.50  51.50  0.0% 

Earthquake  Center                                                                              4.00  4.00  0.0% 

Total  Center  Support,  ENG                                                             $63.35  $63.35  CU^ 

Number  of  Researchers  770  770  0.0% 

Number  of  Students  1,825  1,825  0.0% 


The  FY  1 995  budget  request  includes: 

•  A  total  of  $51 .50  million  for  the  Engineering  Research  Centers  (ERCs)  to  support  a  total  of  22  centers. 
Between  1985  and  1990,  21  centers  were  established  with  ENG  support,  with  18  in  operation  at  the 
beginning  of  FY  1994.  During  FY  1994,  the  program  plans  to  add  three  or  four  new  centers.  NSFs 
annual  funding  of  each  ERC  averages  approximately  $2.50  million,  with  a  range  of  $1.30  to  $3.00 
million.  Total  funding  from  all  sources,  including  industry,  averaged  about  2.5  times  the  NSF 
contribution.  ERCs  have  enhanced  a  systems-oriented  focus  in  academic  education  and  research, 
and  have  served  as  a  model  for  similar  centers  in  the  U.S.  and  woridwide.  These  centers  have 
established  close  working  relationships  with  industrial  firms.  In  1993,  the  18  centers  had  over  600 
industrial  memberships,  about  a  third  of  which  were  small  businesses.  Annual  industrial  cash  support 
for  the  centers  totals  over  $25  million,  and  about  120  engineers  from  industry  spend  time  working  in 
the  centers.  Over  the  past  year,  these  centers  have  received  70  patents  and  have  licensed  over  200 
patents  and  software  products  to  industry. 

•  A  total  of  $3.35  million,  no  change  from  FY  1994,  for  State  Industry/University  Cooperative  Research 
Centers  (l/UCRCs).  Ongoing  activities  will  pnDvide  funding  for  approximately  thirteen  State  l/UCRCs. 
State  l/UCRCs  seek  to  enhance  local  and  regional  economic  development,  and  actively  focus  on 
technology  transfer  and  knowledge  deployment.  The  support  of  these  technology-focused  centers  is 
shared  by  NSF,  state  govemments,  and  industry.  Currently,  168  companies  are  working  with  over  600 
faculty  and  students.  These  companies  contribute  $10.50  million  to  the  centers,  more  than  three 
times  the  funding  provided  by  NSF.  In  1992,  ten  patents  were  received  by  three  centers,  with  three 
patent  disclosures  by  one  center  alone.  In  1993,  thirteen  patents  were  issued  to  five  centers,  and 
nine  patent  disclosures  were  filed. 

•  $4.50  million,  the  same  level  as  in  FY  1994,  to  support  55  "regular"  Industry/University  Cooperative 
Research  Centers  (l/UCRCs).  NSF's  annual  support  for  these  centers  ranges  between  $50,000  and 
$100,000  and,  on  average,  is  leveraged  7  times  with  industrial  support  and  15  times  with  industry  and 
other  support  combined  These  centers  involve  about  1,800  faculty  and  students  who  wori(  with  over 
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600  firms  across  the  nation.  These  l/UCRCs  have  spawned  a  wide  range  of  changes  in  industrial 
processes  and  numerous  advances  that  have  resulted  in  commercially  viable  products  and 
technologies  For  example,  the  l/UCRC  for  Measurement  and  Manufacturing  Control  at  the  University 
of  Michigan  developed  a  dimensional  measurement  methodology  which  altowed  Chrysler's  Jeep 
Grand  Cherokee  Plant  to  improve  the  dimensional  tolerance  of  ttie  assembly  of  automobile  txjdy 
panels  from  5  mm  to  2  mm,  a  tolerance  standard  used  by  Toyota  Motors.  This  improvement  enables 
Chrysler  to  achieve  a  level  of  world-class  quality  in  competing  with  foreign  automobile  manufacturers. 
A  similar  effort  is  underway  with  other  center  members  such  as  General  Motors  and  the  Ford  Motor 
Company.  In  FY  1993,  a  total  of  64  patents  and  licensees  were  issued  to  the  centers. 

•  $4  00  million,  unchanged  from  FY  1994,  for  the  National  Center  for  Earthquake  Engineering  Research 
at  SUNY-Buffalo.  This  center  furthers  earthquake  hazard  mitigation  through  an  integrated  research 
and  technology  transfer  program  that  focuses  on  the  structural  and  non-structural  components  of 
buildings,  lifelines  (such  as  power  and  communications  networks),  roads,  and  bridges.  It  has 
launched  a  major  new  research  initiative  on  civil  infrastructure  systems  to  develop  guidelines  for 
designing  earthquake-resistant  highways  and  bridges  and  for  retrofitting  existing  systems.  Additional 
funding  for  the  center  is  provided  by  other  federal  agencies  and  the  state  of  New  York. 

Facilities 

ENG  supports  user  facilities  necessary  for  the  conduct  of  research. 

(Millions  of  Dollars) 

FY  1994    FY  1995   Percent 
Estimate   Estimate  Change 

National  Nanofabrication  Users  Network 

Number  of  Researchers 
Number  of  Students 


ENG  provkles  major  research  support  to  expkire  fundamental  phenomena  and  processes  underlying 
nanostructure  technoksgy  and  micro-electromechanical  systems.  To  support  the  national  infrastructure 
needs  for  these  burgeoning  research  fields,  ENG,  in  cooperatnn  with  the  Mathematical  and  Physical 
Sciences  (MPS)  and  Biok>gk:al  Sciences  (BIO)  Activities,  has  established  the  National 
Nanofabrication  Users  Networtc  (NNUN),  a  networic  of  university-t>ased  user  facilities  that  offer 
advanced  nano-  and  micro-^brication  capabilities  to  researchers  in  academe,  industry,  and 
government 

In  addition  to  the  facilities  described  above,  major  experimental/testing  facilities  have  been  established 
through  the  ERCs  which  serve  both  faculty  and  industry.  The  wave  tank  at  the  Offshore  Technotogy 
Research  Center,  a  joint  ERC  with  Texas  A&M  University  and  the  University  of  Texas  at  Austin,  is 
capable  of  generating  3-D  waves,  currents,  and  wind  to  test  offshore  ptetforms  The  Multidirectional 
Experimental  Laboratory  at  Lehigh  University's  ERC  for  Advanced  Technotogy  for  Large  Structural 
Systems  served  nearty  70  pnvate  and  public-sector  firms  and  agencies  dunng  the  past  year,  either  as 
a  struchjral  research  facility  or  as  a  testised  for  evaluating  ttieir  products.  The  Elecbrxi  Microscope 
Facility  at  the  Interfacial  Engineering  ERC  at  the  University  of  Minnesota  provides  scanning  tunneling, 
atomk;  force,  and  transmission  electron  microscopes  for  industry,  faculty,  and  students  for  research 
on  the  interfaces  of  n^aterials. 


$2.20 

$2.20 

0.0% 

37 

37 

0.0% 

0 

0 

0.0% 
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Education  and  Training 

ENG  is  committed  to  supporting  the  improvement  of  the  quality  of  engineering  education,  and  fostering  the 
attraction  and  retention  of  a  diverse  group  of  students  to  yield  w/ell-educated,  professionally  oriented 
engineers  who  are  able  to  assume  broad  leadership  roles  in  Industry  and  society. 


(Millions  of  Dollars) 


FY  1994 
Estimate 


FY  1995 
Estimate 


Undergraduate 
Graduate 
Other 

Total  Education  &  Training,  ENG 


$60.89 


$64.39 


Percent 
Change 


23.35 

26.35 

12.8% 

6.80 

7.30 

7.4% 

30.74 

3074 

0.0% 

5.7% 


A  total  of  $26.35  million,  an  increase  of  $3  00  million  over  FY  1994,  Is  requested  to  support  undergraduate 
education  and  training.  Including: 

-  $18.00  million,  an  Increase  of  $3.00  million  over  FY  1994,  to  support  the  Engineering  Education 
Coalitions  Program.  The  coalitions  are  developing  new/  approaches  to  undergraduate  engineering 
education,  including  both  curriculum  content  and  instructional  delivery  systems.  Coalitions  develop 
and  test  bold.  Innovative,  comprehensive  new  models  for  systemic  reform  of  undergraduate 
engineering  education.  In  FY  1994,  the  program  supports  eight  coalitions  and  involves  59  Institutions, 
including  universities,  community  colleges,  and  one  workforce  training  center.  Two  of  these  coalitions 
have  a  specific  focus  on  manufacturing  for  dual-use  conversion  of  defense  firms,  and  are  supported 
through  the  Technology  Reinvestment  Project  (TRP)  The  FY  1995  increase  will  enable  the  coalitions 
to  include  a  greater  depth  of  experimentation  and  testing. 

-  $3.30  million,  the  same  level  as  in  FY  1994,  to  support  other  undergraduate  curriculum  development 
activities  to  ensure  that  the  engineering  curriculum  in  the  U.S.  keeps  pace  with  developments  in 
research.  There  are  currently  25  projects  underway,  involving  about  75  faculty  members,  and  about 
50  graduate  and  undergraduate  students.  The  FY  1995  program  will  emphasize  the  integration  of 
technology  management  principles  Into  the  engineering  curriculum  through  business  and  engineering 
faculty  partnerships. 

-  $4.25  million,  the  same  level  as  in  FY  1994,  is  requested  to  support  over  500  undergraduate 
students  in  the  Research  Experiences  for  Undergraduates  (REU)  Program,  to  permit  them  to 
experience,  first-hand,  the  excitement  of  research  careers. 

-  In  FY  1995  $500,000  will  also  be  used  to  support  pilot  projects  aimed  at  the  integration  of 
telecommu.Nlcations,  computer,  and  multi-media  technologies  for  new  approaches  to  undergraduate 
engineering  education  as  part  of  the  Information  Infrastructure  Technology  and  Applications  program. 

-  $300,000  for  continuing  support,  at  the  FY  1994  level,  of  the  Research  at  Undergraduate  Institutions 
(RUI)  program. 

•  $7.30  million,  an  Increase  of  $500,000,  is  requested  to  provide  fellowships  and  traineeships  for 
graduate  students  to  pursue  doctoral  studies  in  engineering,  with  a  special  emphasis  on  the 
participation  of  women,  underrepresented  minorities,  and  the  disabled.  The  FY  1995  Increase  will 
expand  the  scope  of  ongoing  and  new  research  grants  to  provide  students  the  opportunity  to  work  on 
projects  of  Interest  to  industry.  Support  will  be  provided  for  these  students  to  spend  time  at  industrial 
sites,  working  in  collaborative  teams  with  industrial  personnel  and  their  faculty  mentors. 
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$30.74  million  for  grants  to  facilitate  the  entry  of  faculty  in  ttie  early  part  of  ttieir  careers  into 
engineering  education/research  careers  Through  targeted  programs,  such  as  the  Presidential  Faculty 
Fellows,  Research  Initiation  Awards,  and  the  NSF  Young  Investigator  programs,  ENG  will  continue  to 
maintain  support  for  this  group  at  atxjut  15-20  percent  of  total  investigator-initiated  research  (not 
counting  SBIR/STTR  research). 


Number  of  People  Involved  in  ENG  Activities 


FY1993     FY1994     FY1995 
Estimate   Estimate   Estimate 


Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K-12  Teachers 

K-12  Students 


3,700 

4,320 

4,820 

610 

760 

850 

320 

350 

370 

3,560 

3,950 

4,140 

1,490 

1,630 

1,710 

50 

60 

60 

70 

80 

80 

Total  Number  of  People 


9,800       11,150       12,030 


ENG  Funding  Profile 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

Total  Number  of  Avrards 

2,716 

2,890 

3,020 

Statistics  for  Competitive  Awards: 

Number 

1,403 

1,510 

1,600 

Funding  Rate 

22% 

25% 

27% 

Median  Annualized  Award  Size 

$61 ,058 

$64,000 

$67,000 

Average  Annualized  Award  Size 

$69,440 

$75,000 

$77,500 

Average  Duration  (yrs.)  \1 

2.9 

3.0 

3.0 
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BIOENGINEERING  AND  ENVIRONMENTAL  SYSTEMS  $23,530,000 


The  FY  1995  Budget  Request  for  the  Bioengineering  &  Environmental  Systems  (BES)  Subactivity  is 
$23.53  million,  an  increase  of  $1.40  million,  or  6.3  percent,  over  the  FY  1994  Current  Plan  of  $22.13 
million. 

(Millions  of  Dollars) 


FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount    Percent 

Bioengineering 

Environmental  &  Ocean  Systems 

Total,  BES 

14.58 
5.84 

16.00 
6.13 

17.10 
6.43 

1.10        6.9% 
0.30         4.9% 

$20.42 

$22.13 

$23.53 

$1.40         6,3% 

The  Bioengineering  and  Environmental  Systems  Subactivity  supports  research  aimed  at  employing 
engineering  principles  and  techniques  to  obtain  a  better  understanding  of  biological,  physiological, 
environmental,  and  ocean  systems 

The  Subactivity  is  concerned  w/ith  expanding  the  knowledge  base  in  bioengineering,  w/hich  includes  the 
engineering  aspects  of  biotechnology  (bioprocess  engineering),  biomedical  engineering,  and  aiding 
persons  v\^ith  disabilities.  With  a  cross-disciplinary  focus,  the  Bioengineering  program  element  supports  the 
development  of  an  understanding  of  the  functioning  of  living  systems,  the  use  of  this  understanding  to 
generate  a  fundamental  engineering  basis  for  the  economic  commercialization  of  biotechnology,  the 
development  of  new  and  improved  products  for  human  health  care  and  cost-effective  health  care  delivery, 
and  prosthetic  devices  and  other  aids  for  persons  with  disabilities. 

An  example  of  research  reflecting  these  areas  are  studies  of  bacteria,  which  have  only  recently  been 
isolated  from  a  variety  of  geothermal  locations,  that  are  able  to  grow  at  or  above  the  temperature  at  which 
water  bolls  (100  degrees  Centigrade).  Grantees  are  Investigating  methods  to  understand  how  enzymes 
obtained  from  these  bacteria  are  stable  at  higher  temperatures,  and  how  they  can  be  used  as  industrial 
catalysts  for  the  production  of  fuels,  pharmaceuticals,  and  specialty  chemicals. 

BES  also  supports  engineering  research  in  environmental  and  ocean  systems  aimed  at  understanding 
and  mitigating  the  adverse  effects  of  pollutant  discharges  in  the  air,  land,  and  water  Such  research  is 
conducted  to  determine  new  concepts  for  monitoring,  assessing,  and  taking  remedial  action.  Research  is 
also  supported  to  improve  our  understanding  of  ocean  systems  utilization.  Specific  areas  of  ocean 
engineering  research  include  advanced  techniques  for  sensing,  processing,  and  communicating  ocean 
and  sea  floor  data;  synthesis  and  design  of  large  scale  structures,  marine  materials,  sub-sea  ocean 
vehicles  and  robotics;  and  methods  for  living  and  non-living  resource  recovery  In  an  environmentally 
responsible  manner.  To  leverage  funding,  joint  projects  are  ongoing  with  Japan  and  France  to  study 
sub-sea  vehicles  in  the  coastal  environment  for  use  In  monitoring,  repair,  and  resource  recovery. 

The  BES  budget  request  includes: 

•  Bioengineering  at  $17.10  million,  including  cross-disciplinary  research  In  biotechnology,  biochemical 
engineering,  biomedical  engineering  and  research  to  aid  persons  with  disabilities,  tissue  engineering, 
biosensors,  and  bioelectronics.  A  special  research  initiative,  supporting  Innovative  multldiscipllnary 
research  contributing  toward  the  containment  or  reduction  of  health  care  costs  without  compromising 
quality,  effectiveness,  or  accessibility,  will  be  continued.  This  program  Is  jointly  supported  with  the 
privately  endowed  Whitaker  Foundation.  The  FY  1995  increase  of  $1.10  million  will  provide  increased 
support  for:  (1)  bioprocess,   biosensing,  and  biocontrol  technologies  as  part  of  the  Advanced 
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Manufacturing  Technology  initiative;  and  (2)  cost-effective  health  care  delivery  as  part  of  the 
Information  Infrastructure  Technology  and  Applications  initiative 

•  Environmental  and  Ocean  Systems  at  $6.43  million,  providing  support  for  research  on  environmental 
technologies  to  assess  the  quality  of  environmental  resources,  remediate  contaminated  sources,  and 
restore  their  quality  for  productive  use.  Also  supported  is  research  to  foster  innovative  technologies  to 
conserve,  develop,  and  use  the  ocean  and  its  resources  in  an  environmentally  acceptable  manner. 
The  FY  1995  increase  of  $300,000  provides  a  special  research  emphasis  on  environmental  problems 
unique  to  coastal  regions,  including  prevention  of  pollution  from  diffuse,  non-point  sources.  The  ocean 
systems  component  will  focus  on  work  systems  in  the  ocean  and  sustainable  development  of  the 
coastline. 

Number  of  People  Involved  in  BES  Activities 

FY  1993      FY  1994      FY  1995 
Estimate     Estimate     Estimate 

Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  660  700  750 


CHANGES  IN  BUDGET  STRUCTURE 

The  Bioengineering  and  Aid  to  the  Disabled  program  element  has  been  renamed  to  Bioengineering 
because  this  interdisciplinary  field  encompasses  research  to  aid  the  disabled,  as  well  as  other 
multidisciplinary  areas. 


260 

270 

300 

50 

50 

50 

40 

40 

40 

270 

290 

310 

40 

50 
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CHEMICAL  AND  TRANSPORT  SYSTEMS  $38,370,000 


The  FY  1995  Budget  Request  for  the  Chemical  and  Transport  Systems  (CTS)  Subactivity  is  $38.37 
million,  an  increase  of  $1 .30  million,  or  3.5  percent,  over  the  FY  1994  Current  Plan  of  $37.07  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount     Percent 

Chemical  Reaction  Processes 
Interfacial,  Transport  and  Separations  Processes 
Fluid,  Particulate  and  Hydraulic  Systems 
Thermal  Systems 

Total,  CTS 

9.30 
8.62 
9.19 
7.36 

9.90 
9.22 
9.90 
8.05 

10.20 
9.56 

10.21 
8.40 

0.30 
0.34 
0.31 
0.35 

3.0% 
3.7% 
3.1% 
4.3% 

$34.47 

$37.07 

$38.37 

$1.30 

3.5% 

The  CTS  Subactivity  supports  research  to  improve  the  understanding  of  chemical  and  transport  processes 
from  molecular  to  macroscopic  levels.  These  processes  are  fundamental  to  the  nation's  technological 
progress  in  areas  such  as  chemical  manufacturing,  materials  processing,  energy  and  resource  production, 
transportation,  pharmaceutical  synthesis  and  purification,  and  food  processing.  Applications  of  this 
fundamental  knowledge  extend  beyond  the  traditional  chemical  industries,  which  have  an  exemplary 
history  in  the  use  of  fundamental  research  to  develop  new  products  and  processes.  An  active  area  of 
material  manufacturing  research  is  related  to  the  design  and  processing  of  electronic  materials,  and  the 
fabrication  and  packaging  of  microelectronic  circuitry. 

An  environmental  initiative  begun  in  FY  1992  continues  to  support  research  on  environmentally  benign 
chemical  and  transport  manufacturing  processes,  with  pollution  prevention  at  inception  as  the  goal,  rather 
than  the  end-of-the-pipe  waste  treatment.  The  environmental  thrust  is  coordinated  with  the  Chemistry 
Subactivity  of  the  Mathematical  and  Physical  Sciences  Activity,  the  chemical  process  industry  through  the 
Council  for  Chemical  Research,  NIST,  and  the  Environmental  Protection  Agency. 

CTS  is  working  with  the  Electric  Power  Research  Institute  (EPRI)  to  explore  new  technologies  for 
electrochemical  and  microwave  chemical  processing  Research  in  this  activity  has  led  to  several  new 
technologies:  a  new  class  of  inexpensive  catalysts  that  destroy  nitrogen  dioxide  in  power  plant  stack 
emissions;  improved  quality  control  of  a  process  to  manufacture  solar  collector  material;  and  a  new 
modeling  and  control  strategy  for  electronic  wafer  circuitry  deposition  and  etching  processes.  A 
partnership  is  currently  underway  with  the  National  Water  Resources  Institute  to  discover  basic 
mechanisms  affecting  the  performance  of  separation  membranes  used  to  purify  water  resources. 

The  major  areas  of  research  emphasis  in  CTS  are:  environmentally  benign  processes;  materials  synthesis 
and  processing;  and  manufacturing-related  issues,  including  interactions  with  industry  and  NIST. 
Specifically,  the  request  includes: 

•  Chemical  Reaction  Processes  funding  of  $10.20  million,  supporting  ongoing  research  in  the  areas  of 
catalysis,  kinetics,  reaction  engineering,  and  process  design  and  control.  The  increase  of  $300,000  in 
FY  1995  will  expand  research  in  the  areas  of  microwave  induced  reactions  and  electrochemical 
processes  Research  projects  will  focus  on  exploring  fundamental  prospects  for  these  two 
phenomena  to  increase  yields  and  improve  selectivity  in  the  synthesis  of  organic  and  inorganic 
molecules,  and  they  have  the  potential  to  develop  manufacturing  technologies  that  are 
environmentally  benign 

•  Interfacial,  Transport,  and  Separations  funding  of  $9.56  million  to  support  continuing  investigations  in 
interfacial  phenomena,  mass  transport,  separation  and  purification  processes,  and  phase  equilibrium. 

127 


260 


The  Fy  1995  increase  of  $340,000  will  expand  research  In  environmentally  receptive  and 
microstructured  materials  engineering,  in  chemical  separations  to  understand  membranes,  chemical 
and  biological  fouling,  and  to  improve  the  performance  of  membranes  in  critical  enterprises  such  as 
water  purification,  and  for  support  to  encourage  pioneenng  processes  in  chemically  programmable 
interfaces  for  molecular  tailored  separations.  Examples  of  recent  accomplishments  include:  a  new 
method  of  cleaning  up  toxic  metal  industrial  waste  water  streams  through  the  use  of  novel  separations 
membranes;  and  the  fabrication  of  atomic  level  multilayer  thin  films  of  electncally  conductive  polymers. 

•  Fluid,  Particulate,  and  Hydraulic  Systems  funding  of  $10.21  million  to  support  ongoing  research  on 
turbulent  single  and  multiphase  research  in  various  strategic  areas.  The  FY  1995  increase  of 
$310,000  will  expand  support  for  studies  that  take  advantage  of  the  power  of  supercomputers  to 
model  the  underiying  micro-physics  of  particulate  and  turbulent  flow  processes.  Such  understanding 
is  critical  to  many  industrial  processes.  The  research  focus  will  be  on:  generation  of  novel  particulate 
nano-structures  and  polymeric  systems  and  their  corresponding  manufacturing  processes,  such  as 
sintering,  extrusion,  and  molding;  and  turbulent  and  multiphase  flow  past  or  over-non-traditional 
shapes,  with  applications  to  ground  transportation,  civil  structures,  and  environmental  technologies. 

•  Thermal  Systems  funding  of  $8.40  million  to  continue  studies  of  heat  transfer  and  combustion 
processes  related  to  manufacturing  and  materials  processing,  as  well  as  improved  incineration 
processes.  The  increase  of  $350,000  in  FY  1995  will  enable  studies  to  be  conducted  in  areas  of 
materials  processing  such  as  metal  solidification  and  combustion  synthesis  that  are  critical  to  the 
manufacture  of  computer  chips  and  other  advanced  materials  for  the  electronic  and  manufacturing 
industries.  Examples  of  recent  accomplishments  include  the  high  temperature  synthesis  of  advanced 
ceramics  and  metallic  materials,  diamond  films  by  flame  and  plasma  techniques,  and  novel  laser 
micro-machining  and  manufacturing  processes  for  the  production  of  electronic  components. 

Number  of  People  Involved  in  CTS  Activities 

FY  1993      FY  1994      FY  1995 
Estimate     Estimate     Estimate 

Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  1,150  1,240  1,290 
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DESIGN,  MANUFACTURE,  AND  INDUSTRIAL  INNOVATION  $79,860,000 


The  FY  1995  Budget  Request  for  the  Design,  Manufacture,  and  Industrial  Innovation  Subactivity  is  $79.86 
million,  an  increase  of  $13.26  million,  or  19.9  percent,  over  the  FY  1994  Current  Plan  of  $66.60  million. 


(Millions  of  Dollars) 

FY  1994 

FY  1993 

Cun-ent 

FY  1995 

Change         || 

Actual 

Plan 

Request 

Amount 

Percent 

Operations  Research  and  Production  Systems 

5.73 

7.68 

7.95 

0.27 

3.5% 

Design  and  Integration  Engineering 

5.37 

7.56 

7.86 

0.30 

4.0% 

Manufacturing  Processes  and  Equipment 

10.44 

14.46 

15.04 

0.58 

4.0% 

Small  Business  Innovation  Research 

23.01 

31.20 

42.31 

11.11 

35.6% 

Management  of  Technological  Innovation 

0.50 

1.50 

1.50 

0.00 

0.0% 

Special  Studies  and  Assessments 

1.15 

1.40 

1.40 

0.00 

0.0% 

Industry/University  Liaison 
Total,  DMII 

0.00 

2.80 

3.80 

1.00 

35.7% 

$46.20 

$66.60 

$79.86 

$13.26 

19.9% 

The  Design,  Manufacture,  and  Industna!  Innovation  (DMII)  Subactivity  has  primary  responsibility  for  a 
range  of  research  and  analysis  programs  that  promote  US.  industrial  productivity  These  programs  aim  to 
improve  the  speed  and  efficiency  by  which  the  results  of  NSF-supported  research  and  technology  are 
transferred  to  the  marketplace.  The  Small  Business  Innovation  Research  (SBIR)  program,  vi/hich  DMII 
coordinates  for  NSF,  supports  high  quality  research  proposals  from  small  firms  on  important  scientific, 
engineenng  or  science/engineering  education  problems  and  opportunities  that  could  lead  to  significant 
commercial  and  public  benefit  if  the  research  is  successful.  The  Industry/University  Liaison  Program 
fosters  strategic  links  between  academe  and  industry  that  are  designed  to  enhance  the  competitiveness  of 
U.S.  industry.  Included  in  this  research  initiative  is  the  Small  Business  Technology  Transfer  (STTR) 
Program  (Title  II.  of  PL.  102-564)  modeled  after  the  successful  SBIR  Program,  which  is  designed  to 
stimulate  the  transfer  of  technology  from  research  institutions  to  the  market  place  via  cooperative 
research 

DMII  also  supports  university-based  research  to  develop  and  expand  the  scientific  and  engineering 
foundations  of  design,  manufacturing,  and  matenals  processing  for  a  broad  spectrum  of  U.S.  industries. 
DMII  provides  many  opportunities  to  increase  the  linkages  between  university  investigators  and  industry, 
linkages  that  are  often  essential  for  successful,  manufacturing-related  research.  The  Operations 
Research  and  Production  Systems  program  element  provides  for  the  development  of  mathematical 
optimization  techniques  that  can  be  applied  to  product  design,  production,  scheduling,  and  distribution 
problems.  The  Design  and  Integration  Engineering  program  element  provides  for  the  development  of  the 
methodologies  and  tools  necessary  for  the  design  process  itself  and  for  moving  product  designs  through 
to  actual  manufacturing  operations.  The  Manufacturing  Processes  and  Equipment  program  element 
provides  support  for  the  development  of  innovative  new  processing  and  net  shape  manufacturing 
techniques  for  advanced  materials,  and  advanced  methods  (with  appropriate  sensors)  for  computer 
control  of  production  processes. 

DMII  is  also  supporting  research  in  the  area  of  the  Transition  to  Quality  Organizations.  This  support  is 
provided  jointly  with  the  Social,  Behavioral  and  Economic  Sciences  (SBE)  Activity.  This  effort  supports 
research  which  will  aid  in  the  understanding  of  the  principles  underlying  successful  quality-driven 
transformations.  This  current  thrust  was  started  by  a  group  of  companies  who  have  been  working  with  the 
engineering  and  business  education  faculties  for  a  number  of  years  The  companies  have  realized  that  a 
research  component  is  needed  and  have  committed  to  funding  it  as  has  the  American  Society  for  Quality 
Control.     In  addition,  NSF  is  assisting  with  the  proposal  processing  and  merit  review  system.     It  is 
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anticipated  that  NSF's  investment  will  be  leveraged  with  industry  by  a  factor  of  four  during  the  next  three 
years  of  research  support. 

The  DMII  budget  request  includes: 

•  The  Operations  Research  and  Production  Systems  (ORPS),  Design  and  Integration  Engineering 
(DIE),  and  Manufacturing  Equipment  and  Processes  (MEP)  program  elements  will  total  $30.85  million 
to  support  the  Advanced  Manufacturing  Technology  (Af^/IT)  initiative.  Research  will  focus  on  next 
generation  manufacturing  cells  and  subsystems,  computer-integrated  tools  for  rapid  prototyping  and 
manufacture  of  products,  and  their  integration  into  production  systems.  Support  is  also  provided  for 
the  Research  Deployment  Teaching  initiative  to  further  encourage  faculty  to  conduct  research  within 
an  industrial  setting.  Across  all  three  of  the  above  program  elements,  $5.00  million  will  be  used  to 
continue  the  Agile  Manufacturing  Initiative  (AMI).  The  initiative  comprises  two  parts,  namely  Agile 
Manufacturing  Research  Institutes  (AMRI),  and  an  Industry  Forum  for  Agile  Manufacturing  (IFAM). 
The  IFAM  will  carry  out  strategic  analyses  of  business  and  technical  issues  affecting  agile 
manufacturing,  whereas  the  results  of  these  analyses  will  form  the  research  agenda  for  the  AMRIs. 
The  initiative  is  a  joint  effort  between  NSF  and  the  Advanced  Research  Projects  Agency  (ARPA).  The 
institutes  focus  on  three  industries,  namely  the  machine  tool  technology  industry,  the  aerospace 
industry,  and  the  electronics  industry. 

Although  focused  on  separate  disciplines,  there  is  considerable  interaction,  cooperation,  coordination, 
and  partnership  among  these  programs,  and  the  FY  1995  increase  of  $1.15  million  addresses  inter- 
program  issues  related  to  the  AMT  and  HPCC/IITA  initiatives.  Included  in  this  amount  are: 

-  an  increase  of  $270,000  in  ORPS  for  the  development  of  mathematical  optimization  techniques 
that  can  be  applied  to  product  design,  production,  scheduling,  and  distribution  problems. 

-  an  increase  of  $300,000  in  DIE  for  the  development  of  the  methodologies  and  tools  necessary 
for  the  design  process  itself  and  for  moving  product  designs  through  to  actual  manufacturing 
operations. 

-  an  increase  of  $580,000  in  MEP  for  the  development  of  innovative  new  processing  and  net 
shape  manufacturing  techniques  for  advanced  materials,  and  advanced  methods  (with 
appropriate  sensors)  for  computer  control  of  production  processes. 

•  The  Small  Business  Innovation  Research  Program  increase  of  $11.11  million,  to  a  total  of  $42.31 
million,  provides  funding  at  the  mandated  level  of  at  least  2.0  percent  of  extramural  research,  as 
required  by  P.L  102-564.  The  program  emphasizes  commercialization  of  research  results  while 
continuing  to  support  high  quality  research  across  the  entire  spectrum  of  NSF  activities.  The  program 
gives  special  emphasis  to  the  selection  of  research  awards  in  critical  technology  areas,  such  as  novel 
materials,  advanced  manufacturing,  high  performance  computing  and  communications,  biotechnology, 
and  education  at  all  levels. 

•  Management  of  Technological  Innovation  (MOT!)  Program  funding  of  $1.50  million,  no  change  from 
FY  1994,  to  provide  continued  support  for  interdisciplinary  teams  consisting  of  engineering,  business, 
and  management  scholars  conducting  research  with  industry  partners.  The  MOT!  Program,  which  is 
conducted  jointly  with  the  Social,  Behavioral  and  Economic  Sciences  (SBE)  Activity,  is  aimed  at 
improving  the  management  of  the  innovation  process.  Program  focus  at  this  time  is  on 
environmentally  conscious  manufacturing,  i.e.,  how  to  innovate  in  manufacturing  in  a  way  which  is 
benign  to  the  environment 

•  $1.40  million  for  the  Special  Studies  and  Assessments  Program,  no  change  from  FY  1994,  to  support 
engineering  policy  studies  and  analyses  and  international  technology  assessments,  including  the 
Japanese  Technology  Evaluation  Center  (JTEC). 

•  The  Industry/University  Liaison  Program  increases  by  $1  00  million  to  a  total  of  $3  80  million  and 
fosters    strategic    links    between    academe    and    industry    that    are    designed    to    enhance    the 
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competitiveness  of  U.S.  industry.  The  Program  contains  two  components:  the  Small  Business 
Technology  Transfer  (STTR)  Program  and  the  Grant  Opportunities  for  Academic  Liaison  with  Industry 
(GOALI)  Program: 

-  The  STTR  Program  increase  of  $1.00  million,  to  a  total  of  $2.40  million,  provides  funding  at  the 
mandated  level  of  at  least  0.10  percent  of  extramural  research,  as  required  by  P.L.  102-564.  The 
Program  will  involve  small  technology  intensive  firms  in  exploiting  a  new  reservoir  of  commercially 
promising  ideas  which  originate  in  universities  and  other  nonprofit  research  institutions.  STTR 
complements  the  existing  SBIR  Program.  The  continued  emphasis  of  the  research  is  the 
development  of  new  and  improved  analytical  and  characterization  instruments  and  sensors  having 
application  in  chemistry,  materials  science,  biotechnology,  or  environmental  sciences. 

-  A  total  of  $1.40  million  for  the  GOALI  Program,  no  increase  from  FY  1994,  for  continuing  support 
of  Individual  or  small-group  (2-3  co-investigator)  projects  and  provide  engineering  faculty  with 
expanded  opportunities  to  enhance  their  research  interests  in  technologically  rich  areas,  establish 
long-term  relationships  with  industry,  develop  collaborative  research  programs  with  supplemental 
funding,  and  transfer  technology  to  industry.  The  research  emphasis  aims  to  improve  basic 
understanding  of  and  development  of  engineering  design  tools  in  both  academe  and  industry. 

Number  of  People  Involved  in  DMII  Activities 


FY  1993      FY  1994      FY  1995 
Estimate     Estimate      Estimate 

Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  1,980  2,620  3,050 


CHANGES  IN  BUDGET  STRUCTURE 

A  new  program  element,  Industry/University  Liaison,  has  been  established.  It  includes:  (1)  the  STTR 
Program,  which  was  established  in  FY  1994  in  response  to  Congressional  mandate;  and  (2)  the  GOALI 
Program,  which  incorporates  the  Industry/University  Cooperative  Projects  program  element  and  other 
industry/university  cooperative  efforts  that  were  previously  distributed  across  the  ENG  Subactivities. 
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ELECTRICAL  AND  COMMUNICATIONS  SYSTEMS 


$39,350,000 


The  Pr'  1995  Budget  Request  for  the  Electrical  and  Communications  Systems  Subactivity  is  $39  35 
million,  an  increase  of  $2.38  million,  or  6  4  percent,  over  the  FY  1994  Current  Plan  of  $36.97  million. 

(Millions  of  Dollars) 


FY  1994 

1 

FY  1993 

Current 

FY  1995 

Change         | 

Actual 

Plan 

Request 

Amount 

Percent 

Quantum  Electronics,  Waves  and  Beams 

9.21 

10.04 

10.59 

0.55 

5.5% 

Solid  State  and  Microstructures 

10.48 

11.41 

11.77 

0.36 

3.2% 

Communications  &  Computational  Systems 

5.21 

6.57 

7.84 

1.27 

19  3% 

Engineering  Systems 

8.07 

895 

915 

0.20 

2.2% 

Emerging  Technologies  Initiation 
Total,  ECS 

1.15 

0.00 

0.00 

0.00 

n/a 

$34.12 

$36.97 

$39.35 

$2.38 

6.4% 

The  Electrical  and  Communications  Systems  (ECS)  Subactivity  supports  research  to  enhance  the 
knowledge  base  for  electrical,  electronic,  optoelectronic,  optical,  and  electromechanical  technologies,  and 
to  facilitate  their  integration  into  engineering  education  ECS  research  also  develops  the  analytical  tools 
and  techniques  for  computational  simulation  and  control  of  complex  engineering  systems. 

ECS  provides  major  research  support  of  fundamental  phenomena  and  processes  underiying 
nanostructures  technology  and  microelectromechanical  systems  (MEMS),  which  address  critical  needs  in 
areas  such  as  microelectronics,  micro-surgery,  micro-sensors,  and  actuators.  To  support  the  national 
infrastructure  needs  for  these  burgeoning  research  fields,  ECS,  in  cooperation  with  the  Mathematical  and 
Physical  Sciences  and  the  Biological  Sciences  Activities,  has  established  the  National  Nanofabrication 
Users  Network,  a  network  of  university-based  user  facilities  that  will  offer  advanced  nano-  and  micro- 
fabncation  capabilities  to  researchers  in  academe,  industry,  and  govemment. 

ECS  is  increasing  research  support  for  optical  technologies  at  the  device  and  systems  level  that  contribute 
to  ultra-high-capacity  communications  under  the  High  Performance  Computing  and  Communications 
(HPCC)  initiative.  As  part  of  this  activity,  ECS  has  funded,  jointly  with  the  Computer  and  Information 
Sciences  and  Engineering  Activity  (CISE),  small-group  awards  in  an  All  Optical  Networks  initiative. 
Through  an  interagency  effort,  ECS  is  also  providing  funding  for  university  researchers  in  the  US/Japan 
Joint  Optoelectronics  Project,  which  is  intended  to  expand  the  user  base  in  optoelectronics  fabrication, 
and  to  stimulate  growth  of  a  domestic  optoelectronics  industry  ECS  is  also  coordinating  ENG's 
participation  in  the  multidisciplinary  Information  Infrastructure  Technology  and  Applications  (IITA) 
initiative. 

ECS  continues  an  emphasis  on  analytical  and  computational  methods  for  modeling,  optimization,  and 
control  of  complex  engineering  systems.  Recent  multidisciplinary  efforts  which  have  combined  device  and 
processing  science  with  advanced  sensors  and  closed-loop  feedback  control  of  semiconductor  processing 
equipment  seek  to  develop  a  new  paradigm  for  agile  manufacturing  of  complex  systems  such  as  for  ultra- 
dense  semiconductor  circuits. 


The  ECS  budget  request  includes: 

•  Quantum  Electronics,  Waves,  and  Beams  funding  of  $10.59  million  supports  fundamental  research  in 
quantum  electronics,  including  lightwave  technology,  plasma  engineering,  and  electromagnetics  The 
FY  1995  increase  of  $550,000  provides  increased  support  for  optical  device  and  materials 
technologies  important  to  high  performance  computing  and  communications,  and  for  environmental 
remote  sensing  research  (in  collaboration  with  the  Geosciences  Activity  and  U.S.  Polar  Research 
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Programs  Activity)  that  require  increased  engineering  emphasis  and  innovation  in  areas  such  as 
sensor  technologies,  wave  propagation  and  scattering,  and  large  data  set  management. 

•  Solid  State  and  Microstructures  funding  of  $11.77  million  supports  research  on  solid-state  electronic 
devices,  materials,  modeling,  processing,  magnetism,  and  MEMS  The  Increase  of  $360,000  in  FY 
1995  emphasizes  multidisciplinary  research  in  collaboration  with  other  federal  agencies  to  encourage 
the  utilization  of  MEMS  technologies,  and  under  the  Advanced  Manufacturing  Technology  initiative, 
for  collaborative  efforts  in  electronic  device  processing,  sensing,  and  control  to  develop  new 
paradigms  for  flexible  semiconductor  manufacturing. 

•  Communications  and  Computational  Systems  funding  of  $7.84  million  supports  research  on 
computational  engineering  and  optical  communications  systems.  The  increase  of  $1.27  million  in  FY 
1995  augments  support  under  the  HPCC  initiative  for  (1)  optical  systems-level  research  on  all  optical 
networks  that  will  enable  high  connectivity,  multi-gigabit  interconnects  of  remote  processors;  (2) 
multidisciplinary  research  on  computationally  complex  grand  challenge  problems;  and  (3)  national 
challenges  relating  to  the  Information  Infrastructure  Technology  and  Applications  (IITA)  initiative,  such 
as  in  environmental  research,  health  care  delivery,  civil  infrastnjcture  systems,  advanced 
manufacturing,  and  engineering  education. 

•  Engineering  Systems  funding  of  $9. 1 5  million  supports  basic  research  in  analytical  and  computational 
methods  for  the  analysis,  modeling,  optimization,  and  control  of  dynamic  systems.  The  FY  1995 
increase  of  $200,000  provides  increased  support  for  an  initiative  conducted  jointly  with  the  Electric 
Power  Research  Institute  that  addresses  sensors  and  sensor  systems  needs  for  power  systems 
generation  and  delivery,  and  other  civil  infrastructure  systems;  and  for  collaborative  efforts  across 
ENG  that  apply  advanced  optimization  and  control  techniques  with  sensing  for  environmental 
monitoring  and  pollution  avoidance. 

Number  of  People  Involved  In  ECS  Activities 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

480 

515 

550 

60 

60 

60 

40 

40 

50 

550 

590 

630 

50 

60 

60 

Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  1,180  1,265  1,350 


CHANGES  IN  BUDGET  STRUCTURE 

The  Emerging  Technologies  Initiation  Program  Element  has  been  terminated  in  order  to  consolidate 
current  efforts.  Research  supported  under  that  program  in  MEMS  has  been  consolidated  within  the  Solid 
State  and  Microstructures  program  and  research  on  surface  phenomena  has  t>een  picked  up  by  the  CTS 
Subactivity. 
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ENGINEERING  EDUCATION  AND  CENTERS  $92,680,000 


The  FY  1995  Budget  Request  for  the  Engineering  Education  and  Centers  Subactivity  is  $92.68  million,  an 
increase  of  $4.00  million,  or  4.6  percent,  over  the  FY  1994  Current  Plan  of  $88.68  million. 


(Millions  of  Dollars) 

FY  1993 

Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount    Percent  | 

Engineering  Education                                                          15.40 
Human  Resources  Development                                          1 1  44 
Engineering  Research  Centers                                             47.50 
Industry/University  Cooperative  Research  Centers               6.70 

18.30 

11.03 

51.50 

7.85 

21.80 

11.53 

51.50 

7.85 

3.50 
0.50 
0.00 
0.00 

19.1% 
4.5% 
0.0% 
0.0% 

[Total,  EEC                                                                         $81.04 

$88.68 

$92  68 

$4.00 

4.5% 

The  Engineering  Education  and  Centers  (EEC)  Subactivity  seeks  to  stimulate  new  paradigms  in 
engineering  research  and  education  that  will  accelerate  technological  innovation  and  improve  the  quality 
and  diversity  of  engineering  graduates  and  the  technical  workforce.  To  achieve  this  mission  effectively, 
EEC  forms  teams  and  partnerships  across  institutions,  disciplines,  and  sectors;  shares  knowledge  and 
resources  to  maximize  intellectual  and  technological  returns;  and  integrates  programs  and  activities  to 
focus  on  major  systems  and  curriculum  issues. 

In  view  of  the  inexorable  impact  of  technology  on  society,  engineers  must  be  ready  to  assume  broader 
responsibilities  snd  leadership,  and  be  conversant  on  a  wider  range  of  technical  and  non-technical  issues. 
To  this  end,  quality  engineering  education  must  encompass  knowledge  (the  scholarship  of  discovery  and 
understanding),  know-how  (the  ability  to  do  and  to  put  knowledge  to  work),  judgment  (the  wisdom  to 
distinguish,  to  set  priorities  in  utilizing  time,  energy  and  resources  via  strategic  planning,  and  to  exercise 
societal  responsibilities),  and  c/jaracter  (all  of  the  above  plus  the  ability  to  inspire  and  motivate). 

The  traditional  engineering  curriculum  has  been  successful  primarily  in  the  knowledge  phase  and  has 
made  some  progress  in  the  know-how  aspect  in  recent  years.  The  EEC  Subactivity  seeks  to  maintain  the 
existing  strength  in  these  areas  while  redoubling  effort  to  enhance  the  neglected  areas,  via  such  initiatives 
as  the  Engineering  Education  Coalitions;  systems-  and  team-oriented,  cross-disciplinary  research  centers; 
alternative  curricula;  and  innovative  teaching  materials  from  research  output.  The  aim  is  to  equip 
engineering  graduates  with  improved  problem-definition  and  problem-solving  skills  and  to  provide  added 
attraction  to  recruit  and  retain  a  more  competent  and  diverse  workforce  at  all  levels  For  example,  EEC  is 
supporting  an  Engineering  Education  Coalition  for  New  Manufacturing  Education,  jointly  with  the 
Technology  Reinvestment  Project  (TRP).  The  approach  is  to  use  a  partnership  between  six  universities. 
Focus: HOPE  (an  inner-city  training  center),  and  the  major  automobile  manufacturers  and  suppliers,  to 
create  jobs  and  a  teaching  factory  environment  for  engineering  education  and  vocational  training  in  the 
city  of  Detroit. 

This  Subactivity  also  includes  the  Engineering  Research  Centers  (ERCs),  which  have  created  a  network 
of  altemative  research  environments  where  teams  of  faculty,  students,  and  industry  partners  carry  out 
funcamental  research  of  strategic  importance  to  engineenng  systems  and  next-generation  technological 
advances  The  Industry/University  Cooperative  Research  Centers  (l/UCRCs)  encourage  industnal 
investment  in  academic  research  by  developing  partnerships  in  which  research  is  defined  by  the  firms 
supporting  each  Center.  The  State  Industry /University  Cooperative  Research  Centers  program,  a  part  of 
the  l/UCRC  program  element,  is  a  partnership  between  the  states,  industry,  and  NSF  to  support  research 
and  other  activities  that  contribute  significantly  to  local  economic  development  and  the  competitiveness  of 
US  industry. 
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In  addition,  EEC  has  played  a  significant  team  role  in  the  President's  Technology  Reinvestment  Project 
(TRP),  working  closely  with  ARPA,  NASA,  NIST,  DOE,  and  DOT,  particularly  in  the  Manufacturing 
Education  and  Training  activity  area,  calling  on  its  unique  contacts  in  and  its  extensive  knowledge  base  of 
academe.  This  multi-agency  collaboration  will  continue  into  the  post-award  monitoring  phase. 

The  EEC  budget  request  includes: 

•  A  total  of  $21.80  million  for  the  Engineering  Education  program  element,  an  increase  of  $3.50  million 
over  FY  1994,  which  includes  the  following: 

-  $18.00  million,  an  increase  of  $3.00  million,  to  support  eight  Engineering  Education  Coalitions 
(including  two  coalitions  funded  by  the  Technology  Reinvestment  Project).  The  increase  will  bring 
the  two  coalitions  established  at  the  end  of  FY  1993  to  the  full  planned  funding  levels.  The 
coalitions  are  developing  new  approaches  to  undergraduate  engineering  education,  including  both 
curriculum  structure  and  content,  and  Instructional  delivery  systems. 

-  $3.30  million  for  other  curriculum  development  activities  to  ensure  that  the  engineering 
curriculum  in  the  U.S.  keeps  pace  with  development  in  research.  There  are  currently  25  projects 
undenway,  involving  about  75  faculty  members  working  in  teams  and  about  50  graduate  and 
undergraduate  students.  FY  1995  activities  will  address  this  continued  need.  In  addition,  an 
emphasis  on  the  integration  of  technology  management  principles  into  the  engineering  curriculum 
will  be  added  into  the  program  by  combining  business  and  engineering  faculty  expertise. 

-  In  FY  1995,  $500,000  will  also  be  used  for  the  HPCC/IITA  initiative  to  support  pilot  projects 
aimed  at  the  integration  of  telecommunications,  computer,  and  multi-media  technologies  for  new 
approaches  to  engineering  education. 

•  A  total  of  $11  53  million  for  Human  Resources  Development  program  element  to  support  over  500 
undergraduate  students  in  the  Research  Experiences  for  Undergraduates  (REU)  Program,  to  penult 
them  to  experience  first-hand  the  excitement  of  research  careers.  It  also  provides  felk)wships  and 
traineeships  for  graduate  students  to  pursue  doctoral  studies  in  engineering,  especially  women, 
underrepresented  minorities,  and  the  disabled.  A  $500,000  increase  in  FY  1995  will  expand  the 
scope  of  ongoing  and  new  research  grants  to  provide  students  the  opportunity  to  work  on  projects  of 
interest  to  industry. 

•  A  total  of  $51 .50  million  for  the  Engineering  Research  Centers,  to  support  a  total  of  up  to  22  centers. 
Between  1985  and  1990,  the  program  established  21  centers,  with  18  remaining  in  operation  at  the 
beginningof  FY  1994.  During  FY  1994  the  program  will  add  three  or  four  new  centers.  NSF's  annual 
funding  of  an  ERC  ranges  from  approximately  $1.30  to  $3.00  million  per  year,  leveraged  2.5  times 
with  support  from  industry  and  other  sources. 

•  $7.85  million,  no  increase  from  FY  1994,  for  continuing  efforts  in  the  l/UCRC  program  element  This 
program  has  received  broad  support  from  the  engineering  community,  the  states,  industry,  and  the 
Congress.  Supported  within  this  element  are  55  "regular*  lAJCRCs.  NSF's  annual  support  for  these 
centers  ranges  between  $50,000  and  $100,000,  leveraged  7  times  with  industrial  support  and  15 
times  with  industry  and  other  support  combined  Also  supported  are  13  state  l/UCRCs  which  seek  to 
enhance  local  and  regional  economic  development,  and  actively  focus  on  technology  transfer  and 
knowledge  deployment  The  support  of  these  technology-focused  centers  is  shared  by  NSF,  state 
governments,  and  industry. 
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Number  of  People  Involved  In  EEC  Activities 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

Senior  Researchers 

780 

860 

890 

Other  Professionals 

120 

130 

140 

Post-Doctorates 

80 

90 

90 

Graduate  Students 

1,150 

1,265 

1,330 

Undergraduate  Students 

1,170 

1,285 

1,340 

K-12  Teachers 

50 

60 

60 

K-12  Students 

70 

80 

80 

Total  Number  of  People 

3,420 

3,770 

3,930 
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CIVIL  AND  MECHANICAL  SYSTEMS  $46,620,000 

The  fY  1995  Budget  Request  for  the  Civil  and  Mechanical  Systems  Subactivity  is  $46.62  million,  an 
increase  of  $2.90  million,  or  6.6  percent,  over  the  FY  1994  Current  Plan  of  $43.72  million. 


(Millions  of  Dollars) 

FY  1994 

II 

FY  1993 

Current 

FY  1995 

Change          {| 

Actual 

Plan 

Request 

Amount 

Percent 

Dynamic  Systems  and  Control 

3.79 

4.20 

4.39 

0.19 

4.5% 

Structures,  Geomechanics,  and  Building  Systems 

8.66 

9.51 

10.10 

0.59 

6.2% 

Surface  Engineering  and  Tribology 

2.52 

2.84 

2.97 

0.13 

4.6% 

Mechanics  and  Materials 

8.63 

9.56 

10.10 

0.54 

5.6% 

Earthquake  Hazard  Mitigation 

13.61 

15.00 

16.23 

1.23 

8.2% 

Natural  and  Technological  Hazard  Mitigation 
Total,  CMS 

2.59 

2.61 

2.83 

0.22 

8.4% 

$39.80 

$43.72 

$46.62 

$2.90 

6.6% 

The  Civil  and  Mechanical  Systems  (CMS)  Subactivity  supports  research  that  enhances  fundamental 
engineering  [knowledge  in  mechanical  systems,  structures,  geomechanics,  mechanics,  materials 
engineering,  tribology,  surface  engineering,  and  natural  and  technological  hazards.  Results  are  directly 
applicable  to  the  improvement  of  public  and  private  facilities,  structures,  and  civil  infrastructure  systems; 
improved  manufacturing  processes  and  systems;  the  mitigation  of  natural  and  technological  hazards; 
and  other  environmental  problems. 

The  Earthquake  Hazard  Mitigation  Program  is  pari  of  the  National  Earthquake  Hazards  Reduction 
Program  (NEHRP),  which  also  includes  the  Federal  Emergency  Management  Agency  (FEMA),  the 
National  Institute  Of  Standards  and  Technology  (NIST),  and  the  U.S.  Geological  Survey.  NSF 
participation  in  NEHRP  includes  research  in  the  Earth  Sciences  Subactivity  of  the  Geosciences  Activity 
as  well  as  CMS.  NSF's  role  in  this  multi-agency  partnership  includes  supporting  research  on  buildings 
and  infrastructure,  post-earthquake  studies  (such  as  those  currently  underway  on  the  1994  Los  Angeles 
earthquake),  international  cooperation,  and  technology  transfer.  Within  the  Earthquake  Hazard 
Mitigation  program  element,  support  is  provided  for  the  National  Center  for  Earthquake  Engineering 
Research  at  SUNY-Buffalo,  which  furthers  earthquake  hazard  mitigation  through  an  integrated  research 
and  technology  transfer  program  that  focuses  on  the  structural  and  non-structural  components  of 
buildings  and  bridges. 

CMS  also  provides  support  to  the  Institute  for  Mechanics  and  Materials  (IMM),  established  in  FY  1993  to 
promote  interaction  between  the  mechanics  and  materials  communities,  develop  a  common  research 
agenda,  and  foster  activities  that  have  industrial  relevance.  An  example  of  this  is  the  inclusion  of  IMM  in 
the  TRP  Composite  Bridge  Project  recently  awarded  to  the  University  of  Califomia,  San  Diego,  in  which 
IMM  provides  the  link  between  the  research,  education  and  industrial  communities. 

Many  CMS  efforts  are  jointly  supported  with  other  organizations.  An  example  is  the  intelligent  control 
initiative  with  the  Electric  Power  Research  Institute  (EPRI),  which  seeks  to  develop  advanced  control 
systems  that  can  learn  about  their  environment,  process  information  to  reduce  uncertainty,  and  execute 
control  actions  in  a  safe  and  reliable  manner. 

The  CMS  budget  request  continues  to  emphasize  a  major  priority:  enhancement  of  the  Civil 
Infrastructure  Systems  Initiative.  Within  this  context,  there  is  increased  support  for  the  Advanced 
Manufacturing  Technology  and  Information  Infrastructure  Technology  and  Applications  initiatives. 
The  request  includes: 

•      $4.39  million  for  Dynamic  Systems  and  Control,  to  support  fundamental  research  in  nonlinear 
behavior  of  materials,  noise  and  vibration  suppression,  and  control  of  machines  and  mechanical 
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systems.  The  FY  1995  increase  of  $190,000  will  increase  research  on  innovative  and  efficient  control 
systems  that  perform  with  a  high  degree  of  accuracy  and  reliability  in  uncertain  and  flexible 
manufacturing  environments. 

•  $10.10  million  for  the  Structures,  Geomechanics,  and  Building  Systems  program  element.  Ongoing 
activities  support  research  to  improve  system  perfonmance  and  longevity  of  existing  and  future  civil 
infrastructure  systems  utilizing  deterioration  science  (failure,  corrosion,  fatigue,  etc.),  renewal 
engineering  (repair/retrofit,  structural  control,  construction  automation,  etc.),  and  assessment 
technologies  (nondestructive  evaluation,  advanced  instrumentation,  and  expert  systems).  The  FY 
1995  increase  of  $590,000  will  expand  research  on;  (1)  development  of  new  nondestructive 
evaluation  techniques  to  assess  the  condition  of  decaying  civil  infrastructure  systems;  (2)  structures, 
geomechanics,  and  environmental  geotechnology  that  will  assist  in  the  innovative  remediation  of 
such  facilities;  (3)  intelligent  materials  handling  and  new  construction  materials  and  processes  to 
reduce  future  infrastructure  problems;  and  (4)  control  devices  that  counteract  weaknesses  and/or 
deformations. 

•  Surface  Engineering  and  Tribology  funding  of  $2.97  million,  with  an  increase  of  $130,000  to  support 
research  that  addresses  the  characteristics  of  surfaces  and  their  effects  on  the  performance  of 
mechanical  components  and  structures  subject  to  friction,  mechanical  and  thermal  stresses,  and 
corrosion. 

•  $10.10  million  for  the  Mechanics  and  Materials  program  element.  Ongoing  research  will  focus  on 
developing  a  fundamental  understanding  of  deformation  and  damage  mechanisms  to  produce 
material  models  that  predict  macro-behavior  from  the  material  microstmcture.  This  requires 
advances  in  experimental,  analytical,  and  high  perfonmance  computing  methods.  The  increase  of 
$540,000  will  expand  research  on  the  development  of  innovative  manufacturing  processes  for 
advanced  materials  with  enhanced  product  properties  and  improved  mechanical  perfonmance, 

•  A  total  of  $19.06  million,  an  increase  of  $1.45  million,  is  requested  for  research  on  Earthquake 
Hazard  Mitigation  and  Natural  and  Technological  Hazard  Mitigation  (e.g.,  damaging  winds,  floods, 
landslides).  This  is  a  special  research  emphasis  within  the  Civil  Infrastructure  Systems  initiative. 
Significant  Improvement  in  design  of  structures  subjected  to  these  hazards  has  resulted  because  of 
research  In  the  last  decade.  Increased  emphasis  will  be  given  to  research  to  develop  rational 
assessment  methods  and  cost-effective  retrofit  techniques  for  existing  structures  exposed  to 
seismic  hazards.  Also,  the  recent  Mississippi  river  floods  are  being  used  as  a  natural  laboratory  by 
researchers  to  develop  new  knowledge  that  will  be  useful  in  reducing  the  impacts  of  future  extreme 
events. 

Number  of  People  Involved  In  CMS  Activities 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

580 

640 

680 

80 

90 

90 

60 

60 

70 

600 

660 

710 

100 

110 

120 

Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  1,420  1,560  1,670 


CHANGES  IN  BUDGET  STRUCTURE 

The  Natural  and  Man-Made  Hazard  Mitigation  program  element  has  been  renamed  the  Natural  and 
Techr...  .gical  Hazard  Mitigation  Program,  In  order  to  better  describe  its  nature  and  scope. 
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GEOSCIENCES  $443,090,000 


The  Pi'  1995  Budget  Request  for  Geosciences  (GEO)  is  $443.09  million,  an  increase  of  $39.22  million,  or 
9.7  percent,  over  the  FY  1 994  Current  Plan  of  $403.87  million. 


(Millions  of  Dollars 

FY  1993 
Actual 

FY  1994 
Current 

Plan 

FY  1995 
Request 

Change 
Amount    Percent 

Atmospheric  Sciences 
Earth  Sciences 
Ocean  Sciences 

Total,  GEO 

126.50 

75.75 

17935 

134.37 

80.57 

188.93 

147.87 

87.29 

207  93 

13.50 

6.72 

19.00 

10.0% 

8.3% 

10.1% 

$381  60 

$403.87 

$443.09 

$39.22 

9.7%| 

GEO  supports  research  in  the  atmospheric,  earth,  and  ocean  sciences.  As  the  principal  source  of  Federal 
funding  for  university-based  fundamental  research  in  the  geosciences,  GEO  contributes  to  the  nation's 
need  to  understand,  predict  and  respond  to  environmental  events  and  changes,  and  to  use  Earth's 
resources  wisely.  Research  in  the  geosciences  advances  the  scientific  knov\^ledge  of  Earth's  environment, 
including  resources  such  as  water,  energy  and  minerals,  and  advances  the  ability  to  predict  natural 
phenomena  of  economic  and  human  significance,  such  as  weather,  climate  changes  and  earthquakes. 

The  ultimate  purpose  of  research  in  the  geosciences  is  to  improve  understanding  of  Earth  processes  and 
to  lay  the  scientific  groundwork  for  others  to  use  in  formulating  policy  and  making  decisions  on  important 
societal  issues  For  example,  NSF,  a  principal  agency  in  the  National  Earthquake  Hazards  Reduction 
Program,  is  able  to  significantly  advance  the  state  of  mitigation  and  preparedness  in  the  nation  through 
timely  studies  on  earthquake  processes  and  engineering  When  earthquakes  occur,  as  in  the  recent 
Northridge,  California,  earthquake,  the  GEO-supported  Southern  California  Earthquake  Center  serves  as 
a  center  to  capture  data,  coordinate  science  activities,  and  provide  public  information. 

GEO's  priorities  for  support,  as  reflected  in  this  budget  request,  are: 

•  Strategic  national  initiatives,  especially  the  U.S.  Global  Change  Research  Program  (USGCRP)  and 
High  Perfomiance  Computing  and  Communications: 

•  Highest  quality  research  and  education  in  the  atmospheric,  earth,  and  ocean  sciences  through 
individual  research  grants,  coordinated  field  programs,  and  research  centers; 

•  Instrumentation  and  facilities  (including  ships,  aircraft,  computers,  radars,  seismographs,  and  data 
management  systems)  needed  to  do  world-class  research  in  the  geosciences. 
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Research  in  Strategic  Areas 

Examples  of  research  in  strategic  areas  include: 

(Millions  of  Dollars) 


Advanced  Materials  &  Processing  Program 

Biotechnology 

Environmental  Research 

High  Performance  Computing  &  Communications 

Science,  Math,  Engineering  and  Technology  Education 

U.S.  Global  Change  Research  Program 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

8.00 

8.00 

0.0% 

4.00 

3.60 

(10.0%) 

23.15 

23.65 

2.2% 

2.92 

6.92 

137.0% 

9.20 

9.20 

0.0% 

99.24 

134.46 

35.5% 

Note:  Projects  which  have  strong  connections  to  the  goals  and  objectives  of  more  than  one  initiative  are 
difficult  to  attribute  to  single  initiative  In  an  effort  to  present  a  more  precise  rrreasure  of  its  research  and 
education  initiatives.  NSF  will  redefine  its  internal  data  collection  and  analysis  capabilities  so  that  the  allocation 
of  resources  for  these  initiatives  can  be  shown  in  a  mutually  exclusive  manner. 

The  FY  1995  Budget  Request  includes  the  following: 

•  GEO's  component  of  the  U.S.  Global  Change  Research  Program  (USGCRP)  totals  $134.46  million 
in  FY  1995,  an  increase  of  $35.22  over  FY  1994.  Ongoing  activities  include  continued  support  of 
programs  coordinated  internationally  to  observe,  understand,  and  model  atmospheric,  oceanic,  and 
terrestrial  processes  and  their  coupled  interactions.  Studies  include  ocean  circulation,  glacial 
dynamics,  ocean-atmosphere  interactions,  cloud-radiation,  global  atmospheric  chemistry, 
biogeochemical  processes,  land-sea  interactions,  past  climate  change,  crustal  and  related  processes 
impacting  global  change,  ocean  ecosystems,  solar  processes,  data  bases,  and  climate  system 
modeling  and  prediction. 

The  FY  1995  increase  will  provide  for  additional  research  across  the  GEO  Subactivities  in  the 
following  areas: 

-     International  data  collection  campaigns  such  as: 

World  Ocean  Circulation  Experiment  (WOCE),  which  has  as  its  main  goal  understanding  the 
global  ocean  circulation  well  enough  to  model  its  present  state  and  predict  its  evolution  in 
response  to  long-term  climate  changes; 

Intemational  Global  Atmospheric  Chemistry  Program  (IGAC),  which  has  as  its  major  focus 
understanding  and  predicting  the  natural  and  human  induced  changes  in  atmospheric  composition 
which  can  affect  the  climate; 

Water  and  Energy:  Atmospheric,  Vegetative,  and  Earth  Interactions  (WEAVE),  NSF's  principal 
contribution  to  the  Global  Energy  and  Water  Cycle  Experiment  (GEWEX)  under  the  Worid 
Meteorological  Organization's  Worid  Climate  Research  Program;  and 

Earth  System  History  (ESH)  which  supports  research  on  factors  that  govern  environmental 
variability,  rates  of  climate  change,  and  large-scale  response  to  climate  forcing  and  is  the  major 
US  contribution  to  the  Intemational  Geosphere-Biosphere  Programme's  project  on  Past  Global 
Changes  (PAGES). 
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-  Forecasting  and  climate  modeling  through  Climate  Modeling,  Analysis  and  Prediction  (CMAP), 
which  supports  projects  to  develop  integrated,  predictive  models  of  the  complex  climate  system. 

-  The  development  of  new  methodologies  for  conducting  integrated  assessments  of 
environmental  Issues,  bringing  research  results  from  natural,  social  and  policy  sciences  into  a 
common  framework  to  help  decision  makers. 

Environmental  Research  totals  $23.65  million  in  FY  1995,  an  increase  of  $500,000.  Ongoing 
activities  include  basic  research  for  the  improved  understanding  of  processes  that  govem  changes  in 
the  Earth's  environment.  Research  in  FY  1995  will  continue  to  focus  attention  on  understanding  the 
geochemistry  of  near-surface  environments,  biodiversity  in  the  marine  environment,  toxic  algae 
blooms,  coral  reef  ecosystems  and  the  geochemical  cycling  of  nutrients  and  contaminants  across 
land,  estuary  and  ocean  interfaces. 

Research  in  High  Performance  Computing  and  Communications  totals  $6  92  million  in  FY  1995, 
an  increase  of  $4.00  million.  Ongoing  activities  include  support  for  the  National  Center  for 
Atmospheric  Research  (NCAR)  and  several  universities  to  develop  algorithms  which  most  effectively 
use  parallel  computers  in  the  context  of  geophysical  models  and  to  determine  which  technological 
options  are  most  likely  to  produce  high  performance  systems  that  will  meet  future  needs. 

Increased  funding  in  FY  1995  will  support  the  acquisition,  maintenance  and  operation  of  a  new 
parallel  computer  at  NCAR,  the  enhancement  of  networicing  technology  to  allow  the  dissemination  of 
near-real  time  data  over  the  Intemet,  and,  as  part  of  the  Information  Infrastructure  Technology  and 
Applications  (IITA)  component,  development  of  services,  standard  tools,  and  user  interfaces  for 
storing,  accessing  and  analyzing  three  dimensional  geophysical  data. 

Research  in  the  Advanced  Materials  and  Processing  Program  totals  $8  00  million  in  FY  1995, 
maintaining  the  FY  1994  level  of  funding.  Ongoing  activities  include  fundamental  research  on  the 
physics  and  chemistry  of  earth  materials,  especially  at  high  temperatures  and  pressures.  Research  in 
FY  1995  will  focus  specifically  on  research  on  theory,  modeling  and  simulation  of  new  materials: 
synthesis  of  high-pressure,  high  temperature  materials;  and  characterization  of  the  properties  and 
behavior  of  earth  materials,  particulariy  magnetic  and  high-pressure  materials. 

Research  in  Biotechnology  totals  $3.60  million  in  FY  1995,  slightly  less  than  in  FY  1994.  Ongoing 
activities  will  focus  on  linking  basic  research  on  marine  systems  with  technologies  that  contribute  to 
the  development  of  new  products  and  processes.  Support  is  provided  in  areas  such  as 
biodegradation/decomposition  processes  by  marine  organisms,  with  potential  application  in 
bioremediation  of  contaminated  marine  systems;  and  for  discovery  and  understanding  of  natural 
products  from  marine  organisms  with  potential  drug  use  in  human  and  commercially  important  animal 
systems. 

Science,  Mathematics,  Engineering  and  Technology  Education  support  totals  $9.20  million  in  FY 
1995,  level  with  FY  1994  Ongoing  activities  include  support  for  special  postdoctoral  opportunities 
and  undergraduate  activities  through  programs  such  as  Research  In  Undergraduate  Institutions  (RUI) 
and  Research  Experiences  for  Undergraduates  (REU). 
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264.98 

293.56 

10.8% 

7.83 

7.99 

2.0% 

120.21 

130.69 

8.7% 

10.85 

10.85 

0.0% 
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Modes  of  Support 

GEO  provides  support  for  research  and  educational  activities  in  a  variety  of  nrxxies  as  indicated  by  the 
following  table: 

(Millions  of  Dollars) 

FY  1994       FY  1995      Percent 
Estimate      Estimate      Change 

Research  Projects 
Centers 
Facilities 
Education  &  Training 

Total,  GEO  $403.87        $443.09  9.7% 


Research  Projects 

Funding  for  research  projects  totals  $293.56  in  FY  1995,  an  increase  of  $28.58  million.  The  increase  is 
directed  primarily  to  research  related  to  the  USGCRP,  across  GEO  Subactivities  and  programs.  Recent 
accomplishments  of  ongoing  research  are  highlighted  below. 

•  Research  projects  in  Atmospheric  Sciences  improve  the  understanding  and  prediction  of  climate, 
weather,  and  the  global  environmental  system: 

-  A  recently  completed  experiment  in  the  western  Pacific  Ocean,  the  Tropical  Oceans-Global 
Atmosphere  Coupled  Ocean-Atmosphere  Response  Experiment  (TOGA  COARE),  the  largest, 
most  complex  environmental  field  project  ever  undertaken,  produced  an  unprecedented  climate 
data  set  that  will  be  a  resource  for  studying  ocean-atmosphere  interactions  for  several  decades. 
TOGA  COARE  involved  hundreds  of  scientists,  students  and  technicians  from  20  nations,  and 
was  jointly  supported  by  NSF,  National  Oceanic  and  Atmospheric  Administration  (NOAA), 
National  Aeronautics  and  Space  Administration  (NASA)  and  the  Department  of  Defense. 

-  Recent  studies  indicate  that  thin  polar  clouds  at  heights  of  approximately  90  kilometers  may  be 
especially  sensitive  indicators  of  climate  change.  To  obtain  further  understanding  a 
comprehensive  observing  campaign  was  conducted  in  1993.  This  campaign  featured  flights  to 
the  Arctic  using  the  NCAR  Electra  aircraft  equipped  with  special  remote  sensing  instrumentation 
from  the  University  of  Illinois,  the  Lockheed  Corporation,  Utah  State  University,  and  Johns 
Hopkins  University.  There  was  significant  additional  support  from  the  Canadian  Networi<  for 
Space  Research  and  NASA  satellites. 

•  Research  projects  in  Earth  Sciences  are  conducted  by  individual  investigators  and  small  groups  in 
order  to  understand  the  processes  that  govern  the  distribution  of  water,  energy,  and  mineral 
resources,  the  safe  disposal  of  toxic  wastes,  the  occurrence  and  impact  of  natural  hazards  from 
earthquakes,  volcanic  eruptions  and  landslides,  and  the  responsible  use  of  land: 

-  Data  from  the  1993  floods  in  the  Upper  Mississippi  Basin  are  being  used  by  researchers  to  protect 
river  systems  against  bank  and  levee  sloughing  and  to  determine  the  degree  to  which  major 
floods  recharge  aquifers  mined  by  irrigators  and  industries  during  normal  years 

-  Results  from  independent  basic  research  can  serve  as  the  foundation  for  further  research  and 
applications       For   example,    reconstructions   of   paleo-atmospheric   carbon   dioxide   content 
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(University  of  Utah,  University  of  Tennessee,  Yale  University)  coupled  with  measurements  of 
paleotemperature  indicators  (University  of  Michigan,  Princeton  University,  University  of  Arizona, 
University  of  California-Santa  Cruz)  are  allowing  climate  modelers  at  Pennsylvania  State 
University  to  test  the  sensitivity  of  climate  change  to  changes  in  cartwn  dioxide  in  the  atmosphere. 

-  Other  researchers  have  analyzed  sediments  drilled  on  and  near  the  New  Jersey  shore  in  deep 
water  to  study  ancient  sea  level  changes  in  order  to  understand  how  the  Earth  responded  to 
natural  temperature  shifts.  This  knowledge  is  crucial  to  the  prediction  of  how  the  Earth  would 
respond  to  the  increase  in  greenhouse  gases. 

•  Research  projects  in  Ocean  Sciences  improve  our  understanding  of  the  global  climate  system,  coastal 
environments,  marine  resource  assessment,  and  estuarine  and  larger  lake  ecosystems.  Activities 
include  a  broad  spectrum  of  research  projects  that  focus  on  processes  that  control  the  chemical 
composition  and  motion  of  ocean  waters,  the  nature  and  distribution  of  marine  organisms,  and  the 
character  of  the  ocean  floor; 

-  Global  Ocean  Systems  Dynamics  (GLOBEC),  jointly  funded  by  NSF  and  NOAA,  is  mounting  its 
first  major  field  program  with  Canadian  scientists  to  understand  how  ocean  climate  controls  major 
fish  stock  levels. 

-  Researchers  have  recently  discovered  two  new  active  hydrothermal  vent  sites  at  the  northern 
mid-Atlantic  Ridge  and  on  Juan  de  Fuca  Ridge  in  the  Pacific.  The  Juan  de  Fuca  vent  site 
provided  the  first  detection  and  observations  of  an  underwater  eruption  from  the  time  of  eruption. 
This  was  made  possible  by  use  of  the  Navy's  SOSUS  array,  a  series  of  hydrophones  on  the 
ocean  floor  previously  used  for  defense  purposes.  Their  detection  of  the  eruption  allowed  a  series 
of  response  studies  by  NOAA  and  NSF-funded  investigators  These  studies  will  provide  a  better 
understanding  of  the  volcanic,  chemical,  and  biological  processes  associated  with  sea  floor 
hydrothermal  vents,  as  well  as  information  on  the  amount  of  heat  and  chemicals  dispersed  by  the 
eruptions. 

Centers 

GEO  supports  four  Science  and  Technology  Centers: 

•  Center  for  the  Analysis  and  Prediction  of  Storms  (CAPS) 

•  Center  for  Ctouds,  Chemistry  and  Climate  (C4) 

•  Southern  California  Earthquake  Center  (SCEC) 

•  Center  for  High  Pressure  Research  (CHiPR) 

(Millions  of  Dollars) 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

$7.83 

$7.99 

2.0% 

147 

151 

2.7% 

128 

142 

10.9% 

Science  and  Technology  Centers 

Number  of  Researchers 
Number  of  Students 


The  research  agendas  of  the  four  STC's  require  a  center  environment  because  of  the  multidisciplinary  and 
highly  complex  nature  of  their  scientific  objectives.  Over  270  scientists  and  students  use  the  four  centers 
each  year.  Additional  people  participate  in  workshops,  conferences  and  special  projects,  such  as  pre- 
college  students'  visits  and  field  projects.  Support  for  centers  increases  $160,000  to  $7.99  million  in  FY 
1995. 
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Successful  collaborations  have  been  established  with  numerous  Federal,  state  and  local  agencies, 
universities  and  industry.  Collaborative  research  includes,  for  example,  the  development  of  algorithms  for 
climate  prediction  (National  Oceanic  and  Atmosphenc  Administration)  and  the  evaluation  and  calibration  of 
satellite  data  relevant  to  the  earth's  heat  budget  and  cloud-radiative  feedbacks  to  climate  change 
(Department  of  Energy,  Department  of  Defense,  and  National  Aeronautics  and  Space  Administration). 

•  The  objectives  of  the  Center  for  the  Analysis  and  Prediction  of  Storms  include  the  development  of 
sophisticated  computer  models  for  the  analysis,  prediction,  and  visualization  of  thunderstorms  and 
associated  severe  weather.  The  fields  of  science  include  dynamic  meteorology,  cloud  physics, 
applied  mathematics,  and  computer  science. 

Intensive  interagency  interaction  and  support  for  CAPS  involve  NOAA  and  the  Federal  Aviation 
Administration  (FAA)  Industry  collaboration  includes  working  relationships  with  Cray  Research  and 
IBM.  A  major  new  storm  prediction  model  has  been  developed  and  is  presently  being  tested  in 
cooperation  with  the  NOAA  Severe  Storms  Laboratory  CAPS  is  also  being  supported  by  the  FAA  to 
do  research  that  may  be  used  to  develop  tools  for  the  prediction  of  severe  weather  to  assist  air  traffic 
controllers. 

•  The  objectives  of  the  Center  for  Clouds.  Chemistry  and  Climate  include  improving  the  understanding 
of  the  roles  of  clouds  and  chemistry  in  climate  change.  The  fields  of  science  involved  include  cloud 
physics,  radiative  transfer,  atmospheric  chemistry,  and  atmospheric  dynamics.  Applied  mathematics 
and  statistics,  computer  sciences  and  instrument  development  expertise  are  also  required 

C4  has  successfully  conceived  and  carried  out  the  Central  Equatorial  Pacific  Experiment  (CEPEX),  a 
major  field  project  in  FY  1993.  CEPEX  was  designed  to  test  the  "thermostat'  hypothesis:  a  process  to 
explain  the  observed  stability  of  the  warm  sea  surface  temperatures  of  the  tropical  Pacific  Ocean. 
The  data  analyses  are  now  underway. 

•  The  Southem  California  Earthquake  Center  has  emerged  as  a  focal  point  for  new  earthquake 
research  in  southern  California.  It  has  formed  unprecedented  cooperation  between  the  major 
southem  Califomia  universities.  Federal,  state  and  local  agencies  and  private  corporations,  to 
understand  the  earthquake  process  and  develop  a  socially  useful  probabilistic  seismic  hazard  model 
for  the  region.  Results  to  date  are  extending  and  redefining  the  physical  models  on  which  seismic 
hazard  estimates  are  based.  These  advances  can  be  useful  for  other  selsmically  active  regions,  by 
demonstrating  how  the  combination  of  earthquake,  space  positioning  and  geologic  data  can  refine 
probability  estimates  of  earthquake  hazard. 

Scientists  from  the  Center  have  recently  used  the  Department  of  Defense's  Global  Positioning  System 
to  give  a  snapshot  of  crustal  distortion  in  southem  Califomia  that  is  a  direct  measurement  of  long  term 
earthquake  hazard. 

•  The  Center  for  High  Pressure  Research  has  brought  together  multidisciplinary  teams  of  universities, 
national  laboratories,  and  industry  to  study  the  effects  of  pressure  on  earth,  planetary,  and  synthetic 
materials  Research  has  significantly  extended  the  range  of  pressure  and  simultaneous  temperature 
achievable  in  diamond-anvil  and  large  volume  multi-anvil  pressure  cells  and  has  interfaced  the  high- 
pressure  systems  with  synchrotron  radiation  and  other  prot)es  for  characterizing  the  structure  and 
properties  of  matter. 

The  Center  has  forged  links  with  industry  (Norton  Company,  DuPont,  GTE,  Grumman,  and  Morris 
Research),  has  worked  on  the  development  of  new  products,  and  has  synthesized  high-pressure 
phases  such  as  a  high-temperature  superconductor  for  the  Center  for  Superconductivity  at  the 
University  of  Illinois 
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Facilities 

GEO  supports  user  facilities  necessary  for  the  conduct  of  research.  These  include  large,  national  user 
facilities  such  as  the  National  Center  for  Atmospheric  Research  (NCAR)  and  the  U.S.  acadennic  fleet,  and 
smaller  facilities  in  atmospheric,  earth,  and  ocean  sciences.  NSF  support  provides  for  ongoing  operations 
and  maintenance,  including  upgrades  to  existing  facilities  as  well  as  regularly  scheduled  repair. 

(Millions  of  Dollars) 


National  Center  for  Atmospheric  Research 

Academic  Research  Fleet/Ship  Operations 

Upper  Atmospheric  Sciences  Facilities 

Earth  Sciences  Facilities 

Ocean  Sciences  Accelerator  Mass  Spectrometry  Center 

Total  Facilities  Support,  GEO 

Number  of  Researchers 
Number  of  Students 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

51.80 

56.49 

9.1% 

49.06 

52.55 

7.1% 

7.10 

7.73 

8.9% 

11.05 

12.52 

13.3% 

1.20 

1.40 

16.7% 

$120.21 

$130.69 

8.7% 

1,544 

1,563 

1.2% 

1,129 

1,136 

0.6% 

Support  for  NCAR  totals  $56.49  million  in  FY  1995,  an  increase  of  $4.69  million  over  FY  1994. 
Ongoing  activities  include  operation  and  maintenance  of  observing  and  computer  facilities.  NCAR  is 
the  w^orld  center  for  atmospheric  research  vi/ith  an  active  visitor  program.  Since  its  creation  in  1960, 
about  30,000  people  from  250  institutions  across  the  country  and  around  the  vt^orid  have  visited  NCAR 
and  used  their  facilities.  In  FY  1994,  approximately  1500  researchers  and  students  will  use  the 
facilities  and  about  1 50  visiting  scientists  will  stay  for  extended  periods. 

Additional  funding  in  FY  1995  will  allow  the  aircraft  and  computer  facilities  to  be  improved  and 
additional  atmospheric  chemistry  instrumentation  to  be  developed.  The  budget  increase  will  allow 
more  deployment  of  facilities,  an  accelerated  research  effort  in  earth  system  modeling  related  to  the 
USGCRP,  and  a  greater  number  of  visitors  and  facilities  users. 

Support  for  academic  research  fleet  ship  operations  totals  $52.55  million  in  FY  1995,  an  increase  of 
$3.49  million  over  FY  1 994.  Approximately  250  projects  for  over  3400  operating  days  for  26  ships  are 
projected.  The  projects  range  from  individual  investigator  studies  of  coastal  waters  to  integrated  multi- 
investigator  studies  for  the  major  components  of  ttie  USGCRP.  A  major  emphasis  in  FY  1995  will  be 
on  international  programs  in  the  Indian  Ocean. 

Support  for  Upper  Atmospheric  Facilities  (UAF)  totals  $7.73  million  in  FY  1995,  an  increase  of 
$630,000  over  FY  1994.  Ongoing  activities  include  supporting  observatories  in  Puerto  Rico, 
Greenland,  the  U.S.  (Massachusetts)  and  Peru.  These  facilities  are  of  vital  importance  to  this  nation's 
ground-based  studies  of  the  upper  atmosphere  and  nearby  geospace.  In  FY  1995  the  increase  will 
allow  the  continued  operation  of  these  facilities  and  modest  instrumentation  improvements. 

Within  Earth  Sciences  Facilities,  Incorporated  Research  Institutions  for  Seismology  (IRIS)  totals  $8.4 
million  in  FY  1995,  an  increase  of  $800, 000  over  FY  1994.  IRIS  was  started  in  1986  to  install  a 
global  network  of  wide  band  digital  seismometers  (Global  Seismic  Networi<,  or  GSN),  provide  portable 
seismometers  for  regional  studies,  and  assemble  a  data  management  system  that  provides  on-line, 
distributed  access  to  all  data  on  global  seismicity  To  date,  IRIS  has  installed  55  GSN  stations  and 
purchased  300  portable  instruments.  The  data  management  system  has  stored  up  to  half  a  ten-abyte 
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of  seismic  records  and  made  use  of  infomiation  highways,  such  as  Internet,  to  service  over  6,000 
requests  for  seismic  wavefomn  data  from  all  over  the  world. 

IRIS  facilities  provide  rapid  analysis  of  dancing  earthquakes,  aid  in  monitoring  nuclear  proliferation, 
and  permit  tomographic  imaging  of  the  convective  motions  deep  within  the  Earth.  In  FY  1995, 
increased  support  will  allow  the  continued  operations  of  these  facilities  and  an  increase  in  GSN 
stations  and  portable  instruments. 

Other  support  includes  facilities  for  geodetic  use  of  the  Glotial  Positioning  System,  and  multi-user 
analytical  facilities  such  as  mass  spectrometers  and  synchrotron  beamlines. 

Support  for  the  National  Ocean  Sciences  Accelerator  Mass  Spectrometry  Center  at  Woods  Hole 
Oceanographic  Institution  totals  $1.40  million  in  FY  1995,  an  increase  of  $200,000  over  FY  1994.  The 
facility  provides  radiocart>on  dating  services  for  the  oceanographic  research  community,  with  a  focus 
on  cartxjn  dioxide  analyses  for  the  USGCRP  climate  and  hydrologic  systems  programs.  Research  to 
develop  new  isotopic  dating  techniques  will  continue. 

Consistent  with  direction  provided  by  Congress,  action  on  acquisition  of  an  Arctic  research  vessel  has 
been  deferred  pending  outcome  of  a  General  Accounting  Office  analysis  of  acquisition  options. 


Education  and  Training 

Research  in  the  geosciences  requires  an  adequate  supply  of  highly  trained  people    GEO  will  continue  to 
support  undergraduates,  graduate  students,  postdoctoral  professionals,  and  junior  faculty. 

(Millions  of  Dollars) 


Undergraduate 
Postdoctoral 
Other 


FY  1994 
Estimate 


FY  1995 
Estimate 


Percent 
Change 


5.54 

5.84 

5.4% 

3.66 

3.36 

(8.2%) 

1.65 

1.65 

0.0% 

Total  Education  &  Training,  GEO 


$10.85 


$10.85 


0.0% 


The  FY  1995  Budget  Request  includes  the  following: 

•  $5  84  million  to  provide  contnued  support  for  undergraduates  including  hands-on  research  experience 
for  students,  research  support  for  faculty  at  undergraduate  institutions  and  other  opportunities  to 
attract  underrepresented  minorities  to  the  geosciences. 

•  $3.36  million  for  postdoctoral  fellowships  in  atmospheric,  earth,  and  ocean  sciences. 

•  $1  65  million  to  enable  outstanding  new  faculty  to  pursue  research  and  teaching  in  academic 
institutions  through  Presidential  Young  Investigator/NSF  Young  Investigator  awards. 


In  addition  to  these  activities,  students  from  more  than  60  elementary  and  secondary  school  classrooms 
studied  the  oceanographic  and  atmospheric  conditions  that  drive  coastal  currents,  and  used  this 
information  to  predict  the  location  of  three  oceanographic  drifters  released  at  the  mouth  of  the  Delaware 
Bay  by  a  researcher  funded  through  the  Ocean  Sciences  Sut)activity. 
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Number  of  People  Involved  in  GEO  Activities 


/ 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People 


FY  1993      FY  1994      FY  1995 
Estimate     Estimate     Estimate 


3,970 

4,005 

4,005 

2,990 

3,020 

3,050 

460 

490 

520 

1,780 

1,780 

1.780 

660 

690 

720 

9,860 


9,985         10,075 


GEO  Funding  Profile 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

Total  Number  of  Awards 

2,486 

2,520 

2,520 

Statistics  for  Competitive  Awards: 

Number 

1,258 

1,270 

1,270 

Funding  Rate 

39% 

38% 

37% 

Median  Annualized  Award  Size 

$58,803 

$61,000 

$64,000 

Average  Annualized  Award  Size 

$110,957 

$115,000 

$122,000 

Average  Duration  (yrs.)  \1 

2.4 

2.5 

2.6 

1\  Average  Duration  includes  research  projects  only 
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ATMOSPHERIC  SCIENCES  $147,870,000 


The  FY  1995  Budget  Request  for  the  Atmospheric  Sciences  Subactivity  (ATM)  is  $147.87  million,  an 
increase  of  $13.50  million,  or  10.0  percent,  over  the  FY  1994  Current  Plan  of  $134.37  million. 


(Millions  of  Dollars) 

FY  1993 

Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount     Percent 

Atmosphenc  Sciences  Project  Support 
National  Center  for  Atmosphenc  Research 
Upper  Atmospheric  Facilities 

Total,  Atmospheric  Sciences 

59.44 

50.17 

6.89 

75.47 

51.80 

7.10 

8365 

56.49 

7.73 

8.18       10.8% 
4.69         9.1% 
063         8.9% 

$126.50 

$134.37 

$147  87 

$13.50       10.0% 

Research  in  the  Atmospheric  Sciences  Subactivity  improves  the  understanding  and  prediction  of  weather, 
climate,  and  the  solar-terrestrial  system  by  expanding  the  knowledge  of  the  composition  and  dynamics  of 
the  Earth's  atmosphere  and  geospace  environment.  Over  one-third  of  the  funds  for  Atmospheric  Sciences 
support  the  operation  and  maintenance  of  large,  complex  facilities  required  for  research  in  the 
atmospheric  and  geospace  environment.  The  National  Science  Foundation  provides  approximately  50 
percent  of  the  total  Federal  support  for  basic  research  in  atmospheric  sciences. 

Atmospheric  Science  Project  Support  includes  research  in  physical  meteorology,  large-scale  dynamic 
meteorology,  experimental  meteorology,  climate  dynamics,  atmospheric  chemistry,  aeronomy, 
magnetospheric  physics  and  solar-terrestrial  relations 

The  National  Center  for  Atmospheric  Research  in  Boulder,  Colorado  conducts  research  in  all  fields  of 
atmospheric  sciences  and  provides  major  facilities  such  as  supercomputers,  aircraft  and  ground-based 
observing  facilities  for  use  by  the  entire  community. 

Upper  Atmospheric  Facilities  supports  observatories  in  Puerto  Rico,  Greenland,  the  U.S.  (Massachusetts) 
and  Peru  for  ground-based  studies  of  the  Earth's  upper  atmosphere  and  geospace. 

The  FY  1995  Budget  Request  includes: 

•  $44  78  million,  including  a  requested  increase  of  $12.2  million,  for  enhanced  support  of  the  U.S. 
Global  Change  Research  Program  This  includes  activities  to  improve  climate  system  modeling  and 
data  management  Also  supported  are  activities  that  are  a  part  of  the  Intemational  Geosphere- 
Biosphere  Programme,  the  Worid  Climate  Research  Program,  and  other  intemational  programs, 
which  undertake  coordinated  research  in  global  atmospheric  chemistry,  atmospheric  and  oceanic 
coupling,  the  global  water  and  energy  cycles,  the  history  of  past  climate  changes  and  solar  terrestrial 
relationships.  USGCRP  funding  Includes  support  for  research  projects  as  well  as  for  facilities  required 
to  undertake  the  research. 

•  $3  46  million,  including  a  requested  increase  of  $1.30  million,  for  enhanced  participation  in  the  High 
Performance  Computing  and  Communications  initiative  Support  is  provided  to  study  technology 
options  of  high  performance  systems  for  current  and  future  computational  needs,  including  the 
acquisition  and  testing  of  new  architecture  computers  and  development  of  algorithms  which  effectively 
use  parallelism  in  running  geophysical  models  The  Information  Infrastructure  Technology  and 
Applications  (IITA)  component  will  enhance  the  development  of  services,  standard  tools,  and  user 
interfaces  for  storing,  accessing,  and  analyzing  three  dimensional  geophysical  data. 
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•  $2.87  million  for  two  Science  and  Technology  Centers:  The  Center  for  Analysis  and  Prediction  of 
Storms  has  as  its  goal  improving  short  term  forecasts  of  severe  weather.  The  Center  for  Clouds, 
Chemistry  and  Climate  conducts  research  on  the  climate  feedbacks  resulting  from  changes  in 
atmospheric  composition  induced  by  human  activity,  and  on  the  properties  and  distribution  of  clouds. 

•  $2.65  million  for  educational  and  human  resource  programs,  including  undergraduate  research, 
postdoctoral  fellowships,  and  special  activities  to  increase  minority  participation  in  atmospheric 
sciences. 

•  $46.50  million  for  core  support  of  other  disciplinary  research  in  meteorology,  climate,  atmospheric 
chemistry,  aeronomy  and  space  physics,  including  activities  in  support  of  the  U.S.  Weather  Research 
Program. 

•  $47.61  million  for  the  general  support  of  atmospheric  science  facilities  including  the  National  Center 
for  Atmospheric  Research  and  the  Upper  Atmospheric  Facilities.  These  facilities,  shared  by  the 
atmospheric  science  community,  include  aircraft,  supercomputers,  remote  sensing  devices  and 
powerful  upper  atmospheric  observatories.  Together  with  facilities  funding  provided  through  the 
USGCRP  and  HPCC  initiatives,  total  funding  for  atmospheric  facilities  will  be  $64.22  million  in  FY 
1995. 

Number  of  People  Involved  in  ATM  Activities 

FY  1993      FY  1994      FY  1995 
Estimate      Estimate     Estimate 

Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  4.690  4,730  4,760 


1,960 

1.970 

1,970 

1,740 

1,750 

1,760 

230 

240 

250 

580 

580 

580 

180 

190 

200 

152 


282 


EARTH  SCIENCES 


$87,290,000 


The  FY  1995  Budget  Request  for  the  Earth  Sciences  Subactivity   (EAR)  is  $87.29  million,  an  increase  of 
$6.72  million,  or  8  3  percent,  over  the  FY  1994  Current  Plan  of  $80.57  million. 


(Millions  of  Dollars) 

FY  1993 

Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount     Percent 

Earth  Sciences  Project  Support 
Instrumentation  and  Facilities 
Continental  Dynamics 

Total,  Earth  Sciences 

51.50 

17.92 

6.33 

53.20 

20.10 

7.27 

57.66 

21.76 

7.87 

4.46          8.4% 
1.66          8.3% 
0.60          8  3% 

$75.75 

$80.57 

$87.29 

6.72         8.3% 

The  Earth  Sciences  Subactivity  supports  research  in  geology,  geophysics,  geochemistry  and  hydrology 
and  related  fields  such  as  tectonics,  paleontology,  and  seismology.  It  supports  field,  laboratory, 
theoretical  and  computational  studies  on  the  structure,  composition,  and  history  of  the  Earth  and  its 
processes.  These  studies  provide  the  fundamental  scientific  basis  for  the  discovery  and  exploitation  of 
mineral,  energy,  and  water  resources;  the  prediction  and  mitigation  of  natural  hazards  such  as 
earthquakes,  volcanic  eruptions,  landslides  and  floods;  and  for  environmentally  sound  use  of  the  Earth  by 
society. 

Support  for  Earth  Sciences  is  administered  through  three  program  elements:  Instrumentation  and 
Facilities  which  deals  with  shared  research  facilities  and  university  instrumentation  including  development 
of  new  instruments  for  Earth  Science  research;  Continental  Dynamics  which  deals  with  coordinated 
multidisciplinary  and  multi-institutional  field  projects  on  the  continents;  and  Earth  Sciences  Project  Support 
which  deals  with  individual  and  small  group  research  proposals  in  all  disciplines  of  the  Earth  Sciences  as 
well  as  postdoctoral  fellowships  and  other  human  resources  awards.  All  three  program  elements 
participate  in  the  funding  of  the  special  initiatives  and  programs  noted  below. 

The  FY  1995  Budget  Request  includes: 

•  $12.52  million  for  support  of  Earth  Science  facilities,  including  Incorporated  Research  Institutions  for 
Seismology  (IRIS)  -  the  Global  Seismic  Network  and  its  associated  Data  Management  System; 
facilities  for  geodetic  use  of  the  Global  Positioning  System;  and  shared  analytical  facilities  such  as 
accelerator-based  mass  spectrometers,  ion-beam  microprobes,  and  synchrotron  beam  lines 

•  $5  11  million,  including  an  increase  of  $160,000,  to  support  and  enhance  two  Science  and 
Technology  Centers:  the  Southem  Callfomia  Earthquake  Center  with  the  goal  of  reducing  the 
earthquake  hazard  to  Southem  California  and  other  earthquake-prone  regions,  and  the  Center  for 
High-Pressure  Research  focusing  on  the  study  of  the  nature  and  properties  of  materials  under 
extreme  conditions  of  high  pressure  and  high  temperature. 

•  $18  23  million,  including  an  increase  of  $5.22  million,  for  enhanced  support  of  the  U.S.  Global 
Change  Research  Program  through  the  study  of  hydrologic  interactions  among  the  atmosphere,  the 
land,  and  the  biosphere;  the  geological  record  of  past  global  changes;  and  past  and  current  changes 
in  sea  level. 

•  $1  87  million,  including  an  increase  of  $1  50  million,  for  support  of  activities  in  High  Performance 
Computing  and  Communications,  including  development  of  new  geophysical  models  and  support  of 
infrastructure  for  rapid  distribution  of  geophysical  data 
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•  $2.86  million  for  support  of  educational  and  human  resource  programs  including  undergraduate 
research,  postdoctoral  fellowships,  and  special  activities  to  increase  minority  participation  in  the 
geosciences. 

•  $46.70  million,  a  decrease  of  $160,000,  for  investigator-initiated  projects  in  other  areas  of  the 
geosciences.  Special  emphasis  will  be  given  to  environmental  geochemistry,  hydrology,  active 
tectonics,  and  studies  of  the  Earth's  deep  interior. 

These  figures  include  level  funding  of  $10.90  million  for  activities  that  are  part  of  the  National  Earthquake 
Hazard  Reduction  Program. 

Number  of  People  Supported  in  EAR  Activities 


FY  1993  FY  1994  FY  1995 

Estimate  Estimate  Estimate 

Senior  Researchers                                                                 860  870  870 

Other  Professionals                                                                 170  180  190 

Post-Doctorates                                                                       130  140  150 

Graduate  Students                                                                  650  650  650 

Undergraduate  Students                                                            250  260  270 

Total  Number  of  People                                                       2,060  2,100  2,130 
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OCEAN  SCIENCES  $207,930,000 


The  FY  1995  Budget  Request  for  the  Ocean  Sciences  Subactivity  (OCE)  is  $207.93  million,  an  increase 
of  $19.00  million,  or  10.1  percent,  over  the  FY  1994  cun-entplan  of  $188.93  million. 


(Millions 

of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Cha 
Amount 

nge 
Percent 

Ocean  Sciences  Research  Support 
Oceanographic  Centers  and  Facilities 
Ocean  Dniling  Program 

Total,  Ocean  Sciences 

91  79 
51.70 
35  86 

99.99 
50.26 
38  68 

113.98 
53.95 
40  00 

13.99 
3.69 
1.32 

14  0% 
7  3% 
34% 

$179.35 

$188.93 

$207  93 

$1900 

10  1% 

The  Ocean  Sciences  Subactivity  supports  research  to  improve  understanding  of  the  sea,  including  the  sea 
floor  and  the  organisms  in  it  and  its  relationship  to  human  activities  and  environmental  change,  through 
three  program  elements. 

Ongoing  research  areas  within  Ocean  Sciences  Research  Support  include  physical  oceanography, 
chemical  oceanography,  marine  geology  and  geophysics,  biological  oceanography  and  oceanographic 
technology  and  interdisciplinary  studies.  Research  studies  focus  on  factors  controlling  physical,  chemical, 
geological  and  biological  processes  in  the  oceans  and  at  its  boundaries.  Projects  range  from  individual 
investigator  wori<  to  understand  the  nature  of  individual  manne  organisms  or  species  to  multi-investigator 
contributions  to  the  USGCRP  that  use  substantial  amounts  of  ship  and  facility  time. 

Oceanographic  Centers  and  Facilities  includes  ship  operations,  instrumentation  and  technical  services, 
and  oceanographic  facilities  and  coordination  activities  The  programs  provide  support  for  research  ships 
and  specialized  shared-use  facilities  and  equipment  operated  by  U.S.  academic  oceanographic 
institutions,  marine  technicians,  instrumentation  and  equipment  acquisition,  and  construction  or  refitting  of 
research  ships  as  required. 

The  Ocean  Drilling  Program  is  a  multinational  program  of  basic  scientific  research  in  the  oceans  which 
uses  drilling  and  logging  to  improve  fundamental  understanding  of  the  physical,  chemical  and  biological 
processes  that  determine  the  geological  history,  structure  and  evolution  of  the  oceanic  portion  of  the 
earth's  crust.  Operations  support  is  shared  with  6  international  partners,  comprising  28  other  countries, 
and  funds  drilling  operations  and  all  associated  logistics  and  scientific  services  The  joint  operations 
include  ship  and  shore  laboratories,  core  repositones  and  associated  data  banks  containing  samples  and 
records,  an  engineering  development  program  for  drilling  technology  and  a  center  to  develop  and  operate 
down-hole  logging  instruments.  Research  support  includes  individual  investigator  projects  to  participate 
onboard  the  dnilship,  JOIDES  Resolution,  and  analyze  samples  and  logging  data.  Field  programs  to 
define  the  regional  geologic  framework  for  future  drilling  are  also  included. 

The  FY  1995  Budget  Request  includes: 

•  $71  44  million,  including  an  increase  of  $17  80  million,  for  enhanced  support  of  the  U.  S.  Global 
Change  Research  Program  with  a  focus  on  field  programs,  modeling,  integrated  assessments,  and 
ecological  studies    Major  program  components  and  planned  activities  include: 

-     World  Ocean  Circulation  Expenment  (WOCE)  will  conduct  a  major  Indian  Ocean  field  expedition 
and  initiate  implementation  of  high  resolution  global  ocean  climate  models; 
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-  Tropical  Ocean  Global  Atmosphere  (TOGA)  will  extend  coupled  ocean-atmosphere  models  for  El 
Nif^o  prediction  based  on  new  field  data;  Joint  Ocean  Flux  Studies  (JGOFS)  will  conduct  an 
Arabian  Sea  Expedition  with  multi-agency  and  multinational  coordination  to  determine  carbon  flux 
and  physical  controls  related  to  monsoon  seasons; 

-  Global  Ecosystems  (GLOBEC)  will  continue  an  international  field  program  in  the  northwest 
Atlantic  with  emphasis  on  regional  relationships  between  ocean  climate  and  fish  stocks; 

-  Land-Margin  Ecosystems  Research  (LMER)  will  expand  field  programs  to  include  additional 
representative  U.S.  environments,  for  example,  the  Great  Lakes  region, 

-  Arctic  Systems  Science  (ARCSS)  will  implement  a  field  program  using  ice  breaker  support  to 
examine  heat  balance  in  the  Arctic; 

-  Marine  Earth  System  History  (MESH)  will  initiate  studies  on  dynamics  of  rapid  climate  change  and 
instabilities  in  natural  climate  systems; 

-  RIDGE  Interdisciplinary  Global  Experiment  (RIDGE)  will  enhance  efforts  in  detection  of  volcanic 
events  on  the  sea  floor  and  monitoring  of  subsequent  oceanic  responses  in  the  Juan  de  Fuca 
ridge  system  off  Washington  state. 

Support  is  Included  for  individual  and  multi-disciplinary  research  projects  ($49.04  million)  and  ship 
operations  and  other  facilities  to  conduct  the  required  field  programs  ($22.40  million). 

$1.61  million,  including  an  increase  of  $1.20  million,  for  support  of  activities  in  High  Performance 
Computing  and  Communications  Research  will  be  accelerated  in  development  of  code  for  transfer 
of  fine  resolution  coupled  ocean  models  to  massively  parallel  machines;  visualization  techniques  for 
Increasingly  large  global  data  sets;  and  advanced  communication  systems  for  near  real  time  data 
transfer  between  research  institutions,  sensing  systems  and  ships. 

$60.53  million  for  individual  and  group  research  activities  in  other  ocean  sciences  areas  including 
physical,  chemical,  geological,  biological  and  ocean  technology  projects.  Coastal  oceanographic 
studies,  expanded  effort  in  environmental  research,  and  modest  increases  in  instrumentation  and 
technical  development  areas  will  be  accomplished  within  existing  budget  levels. 

$31.55  million  for  general  ship  operations,  maintenance,  and  coordination  functions  to  support  the 
research  projects  funded  by  the  Ocean  Sciences  Subactivity  and  other  NSF  research  programs. 
With  additional  ship  operations  funds  specifically  linked  to  the  USGCRP,  operations  support  for  26 
ships  of  the  academic  research  fleet  totals  $52.55.  NSF  support  for  global  change  field  programs 
and  general  studies  provides  about  70  percent  of  all  academic  ship  operations.  The  balance  is 
provided  through  other  federal  agencies  and  academic  institutions. 

$40.00  million,  including  an  increase  of  $1.32  million,  for  ongoing  research  and  operations 
requirements  of  the  Ocean  Drilling  Program  (ODP).  The  increase,  redirected  fi-om  other  activities  in 
the  Ocean  Sciences  Subactivity,  will  maintain  the  current  level  of  effort  for  the  program  as  operating 
costs  increase.  Research  will  focus  on  the  Atlantic  Ocean  and  Mediterranean  Sea.  Specific  topics 
include  sampling  for  climatic  studies  of  the  North  Atlantic,  geologic  history  and  tectonics  of  the 
Mediterranean  region,  and  evolution  and  formation  of  oceanic  crust  and  associated  hydrothennal 
systems. 

$2.80  million  for  support  of  educational  and  human  resources  programs  including  undergraduate 
research,  postdoctoral  fellowships,  activities  for  unden-epresented  minorities,  and  special  programs  for 
research  and  teaching  by  young  faculty. 
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Number  of  Peopto  Involved  in  OCE  Activities 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

1,150 

1,165 

1,165 

1,080 

1,090 

1,100 

100 

110 

120 

550 

550 

550 

230 

240 

250 

3,110 


3,155 


3,185 
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MATHEMATICAL  AND  PHYSICAL  SCIENCES  $657,720,000 

The  FY  1995  Budget  Request  for  the  Mathematical  and  Physical  Sciences  (MPS)  Activity  is  $657.72 
million,  an  increase  of  $37.87  million,  or  6.1  percent,  over  the  FY  1994  Current  Plan  of  $619.85  million. 

(Millions  of  Dollars) 


FY  1994 

FY  1993 

Current 

FY  1995 

Change 

Actual 

Plan 

Request 

Amount 

Percent  || 

Mathematical  Sciences 

77.62 

82.21 

88.71 

6.50 

7.9% 

Astronomical  Sciences 

103.19 

106.42 

111.92 

5.50 

5.2% 

Physics 

128.28 

133.73 

141.73 

8.00 

6.0% 

Chemistry 

112.26 

121.40 

129.90 

8.50 

7.0% 

Materials  Research 
TOTAL,  MPS 

164.51 

176.09 

185.46 

9.37 

5.3% 

$585.86 

$619.85 

$657.72 

$37.87 

6.1% 

The  MPS  Activity  supports  a  broad  range  of  research  and  education  activities  in  astronomical  sciences, 
chemistry,  materials  research,  mathematical  sciences,  and  physics.  In  most  of  these  areas,  MPS 
provides  approximately  50  percent  of  all  federal  support  for  basic  research  in  academic  institutions 
(ranging  from  approximately  30  percent  to  close  to  100  percent  depending  on  subfield).  MPS  maintains 
close  connections  with  other  agencies,  other  disciplines,  and  industry  to  enhance  the  impact,  relevance 
and  leverage  of  its  funding  to  the  extent  possible. 

MPS  support  for  experimentation,  observation,  computational  analysis,  theoretical  explorations,  and 
education  and  human  resource  development  leads  to: 

•  New  knowledge  at  the  frontiers  of  mathematical  and  physical  sciences.  The  Nobel  Prize  in 
Physics  for  1993  was  awarded  to  Joseph  Taylor  and  Russell  Hulse  of  Princeton  University  for  their 
discovery  of  the  first  binary  pulsar  and  for  subsequent  studies  over  a  twenty  year  period  leading  to 
high  precision  tests  of  Einstein's  theory  of  gravitation.  Their  observation  and  analysis  of  signals 
obtained  through  the  Arecibo  radio  telescope  allowed  them  to  verify  a  very  slight  inward  spiraling  of 
the  binary  pair  that  causes  their  mutual  ortDit  to  speed  up  and  contract  in  size  as  predicted  by 
Einstein. 

•  Innovation  in  ideas  and  approaches  to  foster  scientific  progress  and  enhance  its  application 
in  technology.  In  order  to  exploit  the  new  science  of  cooling  and  manipulating  atoms  with  strong 
beams  of  laser  light  and  to  move  the  basic  science  into  usable  technologies,  MPS  is  supporting  a 
multi-institutional  "center  without  walls"  in  light  force  dynamics.  It  brings  basic  researchers  working 
on  the  most  fundamental  questions  of  light-matter  interaction  together  with  industrial  scientists  and 
engineers  seeking  new  techniques  and  products  for  the  electro-optics  and  optical  communications 
communities. 

•  Education  for  the  scientists,  engineers  and  citizenry  of  tomorrow  to  meet  the  needs  of  the 
nation.  Scientists  at  the  Science  and  Technology  Center  (STC)  at  the  University  of  Texas  (with 
funding  provided  by  both  MPS  and  the  Education  and  Human  Resources  Activity)  have  adopted  a 
largely  Hispanic  class  at  the  Zavala  Elementary  School  in  Austin.  Faculty  members  and  students 
from  the  STC  assist  the  "Zavala  Young  Scientists"  with  hands-on  activities,  providing  materials  and 
demonstrations,  bringing  children  into  the  STC  research  laboratories,  and  helping  with  science  fair 
projects. 

•  Participation  by  scientists  and  engineers  in  the  solution  of  broad  national  problems  with 
scientific  components.  The  research  of  Alberto  Grunbaum  at  the  University  of  California  at 
Berkeley  centers  around  inverse  problems  arising  in  biomedical  imaging.    He  is  exploring  ways  in 
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which  developments  in  mathematical  physics  yield  insights  in  diffuse  tomography,  which  has 
applications  to  medical  imaging  using  very  low  energy  probes  (such  as  infra-red  lasers)  that  are 
particularly  valuable  in  mammography  and  neonatal  diagnostics.  The  mathematical  formulations 
lead  to  a  fully  nonlinear  problem  whose  resolution  requires  new  ideas  from  several  areas  of 
mathematics.  The  ideas  also  have  applicability  in  areas  such  as  crystallography,  radar  target 
estimation  and  semiconductors. 

In  its  planning  for  FY  1995,  N/IPS  has  identified  five  areas  where  conditions  are  ripe  for  substantive 
scientific  progress:  materials,  environment,  computation,  links  to  the  biosciences  and  nonlinear  science. 
Each  Sutiactivity  within  MPS  touches  on  these  areas  in  some  way,  such  as  taking  them  as  tools  for 
advancing  the  discipline,  or  contributing  new  disciplinary  knowledge  and  tools  to  their  development. 
These  five  areas  have  a  broad  intersection  with  areas  of  strategic  importance  identified  in  NSF  and 
interagency  initiatives.  At  the  same  time  MPS  reiterated  the  importance  of  attention  to  physical  and 
human  infrastructure  in  ensuring  that  its  programs  continue  to  be  effective  in  both  the  short  and  long 
term. 

The  FY  1995  Request  for  MPS  will  permit  the  Activity  to  make  progress  toward  meeting  its  goals  and 
sustaining  its  priorities.  MPS  will  hold  constant  the  number  of  awards,  senior  investigators  and  graduate 
students  so  that  investment  in  funded  activities  is  sufficient  for  scientific  and  educational  progress. 

Research  in  Strategic  Areas 

Examples  of  research  in  strategic  areas  include: 

(Millions  of  Dollars) 

FY  1994       FY  1995       Percent 
Estimate       Estimate      Change 

Advanced  Manufacturing  Technology 

Advanced  Materials  &  Processing  Program 

Biotechnology 

Civil  Infrastructure  Systems 

Environmental  Research 

High  Performance  Computing  &  Communications 

Science,  Math,  Engineering  &  Technology  Education 

U.S.  Global  Change  Research  Program 


Note:  Projects  wtiich  have  strong  connections  to  the  goals  and  otjjectives  o(  more  than  one  inrtialive  are  difficult  to 
attribute  to  single  initatve.  In  an  effort  to  present  a  more  precise  measure  of  its  research  and  education  initiatives, 
NSF  will  redefine  its  internal  data  collection  and  analysis  capabilities  so  that  the  allocabon  of  resources  for  tfiese 
initiatives  can  be  shown  in  a  mutually  exclusive  manner. 

Many  of  these  initiatives  overiap  in  substance  with  the  others,  either  arising  from  common  intellectual 
bases  or  benefiting  from  similar  theoretical,  computational,  or  instrumentation  advances.  Recurring 
themes  include  materials  synthesis  and  processing,  particularly  environmentally  benign  synthesis  and 
processing,  and  modeling  and  simulation  for  predictive  purposes. 

In  each  initiative,  MPS  support  has  multiple  goals:  accelerating  the  expansion  of  knowledge  within  the 
strategic  area;  bringing  the  power  of  MPS  disciplines  to  bear  on  the  strategic  areas  by  articulating  the  ties 
to  MPS  research  frontiers  and  engaging  MPS  researchers  in  addressing  them;  disseminating  results 
among  and  beyond  MPS  researchers;  and  ensuring  a  base  of  trained  personnel  conversant  with  the 
issues  and  capable  of  addressing  them.  MPS  is  the  focal  point  for  advanced  materials  at  NSF,  but  the 
focus  of  the  other  strategic  initiatives  lies  outside  MPS  disciplines.  Thus,  engaging  MPS  researchers  and 
disseminating  results  beyond  traditional  MPS  communities  are  particularly  important. 
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44.80 

48.97 

9.3% 

200.40 

202.50 

1.0% 

16.70 

18.80 

12.6% 

11.60 

12.60 

8.6% 

11.70 

18.70 

59.8% 

15.15 

25.35 

67.3% 

29.47 

35.17 

19.3% 

1.81 

5.51 

204.4% 
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The  FY  1995  Budget  Request  includes: 

•  Research  and  education  activities  in  the  Advanced  Materials  and  Processing  Program  (AMPP) 
total  $202.50  million  in  FY  1995,  an  increase  of  $2.10  million  over  the  FY  1994  total  of  $200.40 
million.  Ongoing  activities  in  all  MPS  Subactivities  emphasize  synthes'S  and  processing;  theory, 
modeling  and  simulation;  materials  characterization;  and  education  and  training  in  materials.  The 
Materials  Research  Subactivity  lies  at  the  core  of  this  initiative  and  has  led  the  development  of  a 
multidisciplinary  approach. 

Centers  and  national  user  facilities  play  a  particularly  important  role  in  this  initiative.  The  Materials 
Research  Science  and  Engineering  Centers  provide  a  focus  for  multidisciplinary  research  in 
materials.  They  are  complemented  by  Science  and  Technology  Centers  in  the  Chemistry  and 
Physics  Subactivities.  The  National  High  Magnetic  Field  Laboratory  at  Florida  State  University,  the 
Cornell  Electron  Storage  Ring  and  its  companion  Cornell  High  Energy  Synchrotron  Source,  and  the 
new  National  Nanofabrication  User  Facilities  Networi<  are  major  resources  for  AMPP. 

Recently  there  have  been  startling  breakthroughs  in  the  modeling  and  understanding  of  the  internal 
structures  of  materials  and  crystallization  processes  using  techniques  of  differential  geometry. 
Studies  of  higher  order  symmetries  have  given  rise  to  new  findings  in  molecular  chemistry.  The 
coupling  of  new  breakthroughs  in  the  theory  of  area-minimizing  surfaces  together  with  advanced 
computer  graphics  simulation  has  led  to  a  deeper  understanding  and  more  precise  modeling  of  the 
microstructure  of  compound  polymers. 

The  increase  of  $2.10  million  in  FY  1995  will  strengthen  efforts  in  research  and  education.  A  major 
emphasis  of  activities  in  AMPP  will  be  tying  the  results  of  this  initiative  to  others,  particulariy 
Advanced  Manufacturing  Technology.  Incremental  funds  for  these  efforts  are  assigned  to  the 
relevant  other  initiative. 

•  Research  in  Advanced  Manufacturing  Technology  totals  $48.97  million  in  FY  1995,  an  increase  of 
$4.17  million  above  the  FY  1994  level  of  $44.80  million.  Ongoing  activities  include  research 
supported  through  all  MPS  Subactivities  focused  on  synthesis  and  processing,  particulariy  in  the 
chemical,  pharmaceutical,  and  electronics  industries.  Much  of  this  activity  grows  out  of  eariier 
emphases  on  materials  synthesis  and  processing  and  environmentally  benign  synthesis  and 
processing.  Modeling  and  simulation  of  processes  is  another  important  component. 

An  interdisciplinary  group  at  the  University  of  California  at  San  Diego  discovered  novel  alloys  of 
nickel  and  cobalt  oxides.  Magnetic  reading  and  recording  heads  using  these  alloys  can  be  made 
smaller,  more  sensitive,  and  able  to  read  and  record  at  higher  density  and  rate. 

The  increase  of  $4.17  million  in  FY  1995  will  strengthen  and  expand  research  in  synthesis  and 
processing,  predominately  in  the  Chemistry  and  Materials  Research  Subactivities. 

•  Environmental  Research  totals  $18.70  million  in  FY  1995,  an  increase  of  $7.00  million  over  the  FY 
1994  total  of  $11.70  million.  Ongoing  activities  include  research  supported  primarily  through  the 
Chemistry  and  Materials  Research  Subactivities.  This  research  grows  out  of  efforts  in 
environmentally  benign  synthesis  and  processing,  undertaken  in  cooperation  with  the  Engineering 
Activity. 

Dr.  Wayne  L.  Gladfelter  of  the  Chemistry  Department  of  the  University  of  Minnesota,  in  collaboration 
with  Catalytica,  Inc.,  has  developed  a  new  route  to  isocyanates.  The  method  bypasses  the  use  of 
phosgene,  a  highly  toxic  gas.  About  1.7  billion  pounds  of  isocyanates  are  produced  annually  in  the 
U.S.  for  use  in  the  production  of  polyurethanes,  a  common  insulation  material. 

The  increase  of  $7.00  million  in  FY  1995  will  make  Environmental  Research  and  the  related  Global 
Change  area  the  fastest-growing  in  MPS.  There  will  be  particular  emphasis  on  enhancing  industry- 
academic  interactions.  Close  coordination  between  NSF  and  other  agencies  will  be  accomplished 
through  existing  memoranda  of  understanding  (with  EPA  and  NIST)  and  new  memoranda  of 
understanding.  A  component  of  modeling  and  simulation,  particulariy  in  mathematical  ecology,  will 
complement  the  focus  on  synthesis  and  processing. 
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Research  in  the  U.S.  Global  Change  Research  Program  totals  $5.51  million  in  FY  1995,  an 
increase  of  $3.70  million  over  the  FY  1994  level  of  $1.81  million.  Ongoing  activities  include 
research  and  instrumentation  supported  through  the  Astronomical  Sciences,  Chemistry  and 
Mathematical  Sciences  Subactivities.  A  significant  effort  aims  at  bringing  enhanced  mathematical 
and  statistical  techniques  to  the  modeling  and  simulation  of  global  climate  change.  Other  activities 
include  development  of  advanced  instrumentation  for  addressing  the  influences  of  solar  radiation 
and  research  focused  on  climatic  influences  of  greenhouse  gases. 

The  increase  of  $3.70  million  in  FY  1995  will  support  additional  activities  including  modeling  and 
simulation  of  atmospheric  plasma  flows  in  the  Physics  Subactivity  and  developing  methods  for 
integrated  assessment  of  global  change  data  in  the  Mathematical  Sciences  Subactivity. 

Research  in  High  Performance  Computing  and  Communications  (HPCC)  totals  $25.35  million  in 
FY  1995,  an  increase  of  $10.20  million  over  the  FY  1994  level  of  $15.15  million.  Ongoing  activities 
include  research  and  education  supported  through  all  MPS  Subactivities  in  all  components  of  the 
original  HPCC  initiative  and  in  the  Information  Infrastructure  Technology  and  Applications 
(IITA)  component.  Projects  supported  jointly  with  other  Activities  through  the  HPCC  Grand 
Challenge  Applications  Groups  are  particulariy  important  to  enabling  MPS  researchers  to  support  the 
goal  of  sustained  teraflop  computation  for  significant  scientific  problems. 

For  example,  massively  parallel  computers  will  soon  allow  chemists  to  design,  characterize  and 
optimize  new  drugs  and  other  new  materials  before  beginning  the  expensive  process  of  synthesis, 
processing  and  testing  in  the  laboratory.  Substantial  extensions  of  the  range  of  electronic  structure 
calculations  have  been  achieved  already  by  Columbia  University's  Richard  Friesner  and  California 
Institute  of  Technology's  William  Goddard  with  their  Pseudospectral  Generalized  Valence  Bond 
method.  Goddard  has  also  developed  algorithms  for  molecular  dynamics  simulations  on  systems  of 
several  million  atoms. 

The  increase  of  $10.20  million  in  FY  1995  will  strengthen  research  in  all  HPCC  areas,  with  an 
emphasis  on  IITA.  MPS  will  develop  a  coordinated  effort  for  remote  observation  and 
experimentation;  development  of,  access  to,  and  transmission  of  large,  complex  databases;  and 
development  of  specialized  electronic  libraries. 

Research  in  Biotechnology  totals  $18.80  million  in  FY  1995,  an  increase  of  $2.10  million  over  the 
FY  1994  level  of  $16.70  million.  Ongoing  research  is  supported  through  the  Chemistry,  Materials 
Research,  Mathematical  Sciences  and  Physics  Subactivities.  Most  are  supported  through  standard 
research  projects,  with  complementary  activities  found  as  components  of  centers,  and  some  aspects 
supported  through  user  facilities. 

An  interdisciplinary  group  of  physicists  and  materials  scientists  at  the  University  of  California  at 
Santa  Barbara,  in  collaboration  with  colleagues  from  Exxon  Research  and  Engineering  and  the 
Physics  and  Physiology  Departments  at  Boston  University,  have  succeeded  in  stabilizing  the 
membrane-protein  bacteriorhodopsin  in  the  form  of  a  self-assembled,  multi-layered  two-dimensional 
lattice  at  temperatures  as  high  as  140  degrees  Centigrade.  The  new  approach  holds  promise  for 
eventual  use  in  technological  applications  as  diverse  as  molecular  electronics  and  optical  switching, 
molecular  sieves,  and  the  lithographic  fabrication  of  nanometer-scale  patterns. 

The  increase  of  $2.10  million  in  FY  1995  will  focus  on  novel  approaches  to  materials  synthesis, 
biomimetic  chemicals  and  materials  and  biomolecular  materials. 

Research  in  Civil  Infrastructure  Systems  totals  $12.60  million  in  FY  1995,  an  increase  of  $1.00 
million  over  the  FY  1994  level  of  $11.60  million.  Ongoing  activities  in  the  Materials  Research  and 
Mathematical  Sciences  Subactivities  include  support  for  surface  engineering  design  to  enhance  the 
resistance  of  materials  to  environmental  degradation  and  to  promote  long  component  life  and 
reliability,  and  modeling  and  simulation  efforts  for  predictive  purposes. 

The  Science  and  Technology  Center  for  Advanced  Cement-Based  Materials  at  Northwestern 
University  conducts  research  on  the  chemistry  and  physics  of  cementitious  materials  as  well  as  on 
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processing  science,  microstructural  analysis,  material  properties,  fracture  toughness,  and  fiber 
reinforcement.  Its  integrated  approach  will  enable  a  more  efficient  use  of  cement-based  materials 
for  rehabilitation  of  infrastructure,  manufactured  building  components,  waste-disposal  systems,  and 
heat-  and  abrasion-resistant  parts  for  tools  and  electronic  devices. 

The  increase  of  $1.00  million  in  FY  1995  will  enhance  research  in  these  areas. 

•  Funding  for  efforts  in  Science,  Mathematics,  Engineering  and  Technology  Education  (SIUIETE), 
supported  through  all  IVIPS  Subactivities,  totals  $35.17  million  in  FY  1995,  an  increase  of  $5.70 
million  over  the  FY  1994  level  of  $29.47  million.  The  principal  focus  is  undergraduate  education, 
including  Research  Experiences  for  Undergraduates,  Research  at  Undergraduate  Institutions, 
Research  Opportunity  Awards,  and  Course  and  Curriculum  Development.  Postdoctoral  fellowship 
programs  form  the  second  large  category  of  activity,  including  an  industrial  research  option  in  the 
Mathematical  Sciences  Subactivity  for  the  first  time  in  FY  1994. 

The  increase  of  $5.70  million  in  FY  1995  will  strengthen  activities  at  the  undergraduate  level  and 
permit  expansion  of  cooperative  postdoctoral  fellowships  with  industry  across  all  MPS  Subactivities. 

Modes  of  Support 

MPS  supports  its  ongoing  and  new  activities  through  the  following  modes: 

(Millions  of  Dollars) 


Research  Projects 
Centers 
Facilities 
Education  &  Training 

Total,  MPS  $619.85  $657.72  6.1% 


Research  Projects 

Research  Projects  range  from  very  small  awards  supporting  a  single  individual  investigator  to  large 
awards  that  provide  for  the  research  needs  of  many  investigators  working  on  a  variety  of  single-  or 
multiple-investigator  projects.  These  projects  include  the  development  and  acquisition  of  equipment,  a 
particularly  important  component  of  MPS  activity. 

Funding  for  research  projects  totals  $401.32  million  in  FY  1995,  an  increase  of  $22.90  million  over  FY 
1994.  This  is  nearly  60  percent  of  the  MPS  total.  Funding  is  mixed  between  projects  supporting  the 
objectives  of  interagency  initiatives  and  other  research  projects.  Examples  of  results  stemming  from 
these  research  projects  include: 

•  One  of  the  greatest  challenges  for  the  chemist  is  the  design  of  molecules  and  methodologies  that 
mimic  nature.  Particularly  exciting  developments  are  the  "chemzymes"  of  Harvard  University's  E.  J. 
Corey,  small  molecules  with  catalytic  activities  rivaling  those  of  enzymes,  and  the  self-replicating 
molecules  designed  by  the  Massachusetts  Institute  of  Technology's  Julius  Rebek,  taking  lessons 
from  DNA. 

•  The  development  phase  of  a  laser  guide-star  adaptive  optical  system  is  currently  being  carried  out 
by  the  University  of  Illinois  at  the  Mount  Wilson  Observatory.  When  completed,  this  system,  based 
on  technology  transferred  from  the  Department  of  Defense,  promises  to  open  a  new  window  on  the 
universe. 
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FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

378.42 

401.32 

6.1% 

65.96 

66.81 

1.3% 

128.98 

136.78 

6.0% 

46.49 

52.81 

13.6% 

292 


The  increase  of  $22.90  million  in  FY  1995  will  strengthen  research  projects  with  emphasis  on  Global 
Change,  HPCC,  and  Advanced  Manufacturing  Technology.  MPS  will  also  emphasize  enhanced 
research  in  nonlinear  science,  focusing  on  understanding  fundamental  phenomena  in  Physics  and 
Mathematical  Sciences. 

Centers 

MPS-supported  centers  include  Science  and  Technology  Centers  (STCs)  and  Materials  Research 
Science  and  Engineering  Centers  (MRSECs). 

(Millions  of  Dollars) 


Science  and  Technology  Centers 

Materials  Research  Science  &  Engineering  Centers 

Total  Center  Support,  MPS 

Number  of  Researchers 
Number  of  Students 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

24.36 

24.71 

1.4% 

41.60 

42.10 

1.2% 

$65.96 

$66.81 

1.3% 

1,330 

1,355 

1.9% 

1,840 

1,860 

1.1% 

Centers  serve  as  a  natural  vehicle  for  educational  activities  and  for  outreach  to  other  institutions  or  to 
industry.  MPS  has  taken  advantage  of  this  characteristic  by  providing  supplemental  support  to  several 
STCs  to  create  linkages  with  minority  institutions  with  the  goal  of  enhancing  diversity  in  the  MPS 
community. 

All  STCs  have  been  established  for  at  least  three  years,  and  exciting  results  coming  from  them  include: 

•  In  a  joint  program  with  several  organizations,  the  Center  for  Particle  Astrophysics  at  the  University  of 
Callfomia  at  Berkeley  has  found  evidence  of  dark,  Jupiter-sized  masses  in  the  halo  of  our  galaxy. 
The  observation  of  these  masses,  which  would  be  a  component  of  the  missing  "dark  matter"  in  the 
universe,  was  made  possible  by  the  development  of  a  large  format  electronic  camera  and 
sophisticated  data  processing  facilities. 

•  The  University  of  Michigan  Center  for  Ultrafast  Optical  Science  performs  basic  research  and 
technological  development  in  ultrafast  optical  science,  ultrafast  material  science,  high-field  science, 
and  ultrafast  and  high-field  technology.  In  the  first  three  years  of  operation,  the  Center  has  spawned 
affiliations  with  thirteen  companies  and  has  helped  to  bring  ten  new  products  to  market  (with  sixteen 
others  under  development).  The  Center  is  now  poised  to  launch  the  Ultrafast  Development 
Laboratory  where  scientists  and  engineers  from  private  companies  will  conduct  exfjeriments  related 
to  product  development  along  with  Center  students. 

MRSECs  combine  the  Materials  Research  Groups  (MRGs),  Materials  Research  Laboratories  (MRLs)  and 
the  STCs  operated  by  the  Materials  Research  Subactivity.  Highlights  from  the  MRSECs  include: 

•  Electrical  engineers,  materials  scientists,  and  physicists  at  the  MRG  at  Purdue  University  and  the 
University  of  Notre  Dame  have  produced  blue-green  diode  lasers  with  continuous  wave  laser 
operation  at  "room  temperature."  The  lasers  are  needed  for  flat  panel  color  displays,  e.g.,  color 
television,  radar  screens,  computer  monitors.  They  are  also  of  great  potential  importance  in  optical 
communications  and  vision  systems. 

•  In  the  course  of  investigations  into  the  fundamental  properties  of  gels  -  cross-linked  polymer 
networks  filled  with  water  or  other  solvents  -  at  the  Massachusetts  Institute  of  Technology  MRL,  a 
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member  of  the  Physics  Department  discovered  that  a  gel  can  suddenly  change  its  volume  by  a 
factor  of  more  than  one  thousand.  This  enormous  change  can  be  triggered  by  slight  variations  in 
factors  such  as  temperature,  solvent  composition,  pH,  ionic  composition,  electric  field,  or  light. 
Furthermore,  the  change  is  reversible.  These  discoveries  have  opened  the  door  to  applications  for 
gels  in  the  chemical,  agricultural  and  medical  industries.  Patents  from  the  work  provided  the 
founding  technology  for  two  new  companies,  and  a  number  of  large  corporations  are  also  using  the 
new  gel-based  technologies. 

Facilities 

MPS  supports  world  class  national  user  facilities  necessary  for  the  conduct  of  research.  NSF  support 
provides  for  ongoing  operations  and  maintenance,  including  upgrades  to  existing  facilities  as  well  as 
regularly  scheduled  repair. 


(Millions  of  Dollars) 


National  High  Magnetic  Field  Lab 
National  Radio  Astronomy  Observatory 
National  Optical  Astronomy  Observatories 
National  Astronomy  &  Ionosphere  Center 
Indiana  University  Cyclotron  Facility 
Cornell  Electron  Storage  Ring 
National  Superconducting  Cyclotron  Lab 
Materials  Research  Facilities 
Total  Facilities  Support,  MPS 

Number  of  Researchers 
Number  of  Students 


FY  1994       FY  1995     Percent 
Estimate       Estimate     Change 


12.00 

12.00 

0.0% 

29.34 

30.94 

5.5% 

27.49 

28.79 

4.7% 

8.60 

9.00 

4.7% 

8.30 

8.80 

6.0% 

18.00 

20.00 

11.1% 

9.20 

9.20 

0.0% 

16.05 

18.05 

12.5% 

$128.98 

$136.78 

6.0% 

1,740 

1,830 

5.2% 

450 

475 

5.6% 

•  Support  for  the  Cornell  Electron  Storage  Ring  (CESR)  will  increase  by  $2.00  million  to  a  total  of 
$20.00  million.  The  increment  will  support  a  continuing  upgrade  to  the  facility  to  increase  its 
luminosity.  CESR  has  been  in  operation  since  the  mid-1970s.  In  FY  1994,  approximately  120 
researchers  and  students  will  use  the  facility  and  its  principal  detector  for  wori<  in  elementary  particle 
physics.  Another  500  researchers  and  students  will  use  the  related  Cornell  High  Energy  Synchrotron 
Source  (CHESS)  facility  for  materials  research  and  biology  activities  requiring  a  source  of 
synchrotron  radiation.  The  luminosity  upgrade  will  enhance  the  capabilities  of  all  users. 

•  Funding  for  the  National  Astronomy  and  Ionosphere  Center  (NAIC),  the  National  Optical  Astronomy 
Observatories  (NOAO),  and  the  National  Radio  Astronomy  Observatory  (NRAO),  the  three  major 
national  facilities  in  astronomy,  will  increase  by  $3.30  million  to  a  total  of  $68.73  million.  The 
increment  will  support  operations  and  maintenance  at  the  observatories,  development  of 
instrumentation  that  takes  advantage  of  their  capabilities,  and  enhanced  operations  of  the  Very  Long 
Baseline  Array  (VLBA)  at  NRAO.  It  will  also  permit  all  facilities  to  participate  more  fully  and  directly 
in  the  High  Performance  Computing  and  Communications  effort,  particularly  the  Information 
Infrastructure  Technology  and  Applications  component.  The  funding  provides  direct  support  for  over 
200  researchers,  technicians  and  students. 

•  Funding  for  the  National  High  Magnetic  Field  Laboratory  (NHMFL)  at  Florida  State  University  will 
remain  constant  at  $12.00  million,  with  funds  shifting  from  capital  investment  to  operations  as  the 
laboratory  moves  toward  full  operation  in  1998.    Construction  of  the  laboratory  was  initiated  in  F^ 
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1991  in  a  partnership  with  the  state  of  Florida.    NHMFL  began  operations  in  1993  with  over  100 
users;  that  number  is  expected  to  increase  by  a  factor  of  four  by  1 995. 

•  The  Indiana  University  Cyclotron  Facility  (lUCF)  and  Michigan  State  University's  National 
Superconducting  Cyclotron  Laboratory  (NSCL)  support  research  activities  in  nuclear  physics.  Each 
serves  approximately  200  researchers  and  students  on  an  annual  basis.  An  increment  of  $500,000 
in  FY  1995  to  a  total  of  $18.00  million  is  focused  on  lUCF  to  bring  new  instrumentation  on  line. 

•  N/laterials  Research  facilities  include:  CHESS,  the  University  of  Wisconsin's  Synchrotron  Research 
Center,  the  Francis  Bitter  Magnet  Lab  at  MIT,  the  Institute  for  Theoretical  Physics,  Arizona  State 
University's  Center  for  High  Resolution  Electron  Microscopy,  the  Center  for  High  Resolution  Neutron 
Scattering  at  NIST,  and  the  National  Nanofabrication  User  Facility  Network  (joint  with  the 
Engineering  and  Biosciences  Activities).  An  FY  1995  increment  of  $2.00  million  will  be  used  for 
upgrades  to  the  facilities  wfiere  needed  to  keep  them  at  the  cutting  edge  and  to  provide  researchers 
with  instrumentation  at  the  national  synchrotron  facilities. 

•  Two  additional  facilities  which  will  benefit  the  MPS  disciplines,  the  Laser  Interferometer  Gravitational 
Wave  Observatory  (LIGO)  and  the  Gemini  telescopes,  are  currently  under  construction.  See  the 
Major  Research  Equipment  Account  for  further  information. 

Education  and  Training 

MPS  places  a  high  priority  on  programs  for  Education  and  Training,  both  to  maintain  the  future  supply  of 
scientists  and  engineers  and  to  develop  a  scientifically  and  technologically  literate  populace. 

(Millions  of  Dollars) 


Undergraduate 
Graduate 
Postdoctoral 
Other 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

23.93 

27.73 

15.9% 

0.00 

0.00 

0.00 

5.54 

7.44 

34.3% 

17.02 

17.64 

3.6% 

Total  Education  &  Training,  MPS 


$46.49 


$52.81 


13.6% 


Most  of  the  activities  aimed  directly  at  education  and  training  are  included  in  the  interagency  accounting 
for  the  Science,  Mathematics,  Engineering  and  Technology  Education  (SMETE)  initiative  where  the  MPS 
focus  is  at  the  undergraduate  level. 

•  MPS  supports  more  than  100  Research  Experiences  for  Undergraduate  (REU)  sites  and  more  than 
1,000  undergraduate  students  in  the  mixture  of  sites  and  supplements  to  research  awards.  These 
activities  provide  students  with  an  understanding  of  what  it  means  to  conduct  research.  Participation 
by  women  and  underrepresented  minorities  in  REU  sites  is  significant,  making  the  REU  sites  an 
important  tool  for  enhancing  diversity  in  the  MPS  community.  Funding  for  REU  activities  will 
increase  $1.65  million  in  FY  1995  to  a  total  of  $12.70  million. 

•  Research  Opportunity  Awards  (ROA)  and  Research  at  Undergraduate  Institutions  (RUI)  will  increase 
by  $1.12  million  in  FY  1995  to  a  total  of  $10.42  million.  These  programs  assist  faculty  at 
undergraduate  institutions  to  build  and  maintain  research  programs,  connecting  them  to  the  cutting 
edge  of  research  activity. 

•  Course  and  Curriculum  Development  is  particulariy  important  in  MPS  disciplines  because  of  the 
many  fields  of  science  and  engineering  that  depend  on  training  in  them.   Activities  within  MPS  are 
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closely  coordinated  with  those  of  the  Education  and  Human  Resources  Activity.    An  increment  of 
$730,000  in  FY  1995  for  a  total  of  $3.31  million  will  enhance  these  coordinated  efforts. 

•  Other  undergraduate  activities  in  these  categories  include  special  mentorship  activities  for 
underrepresented  groups  and  integrating  activities  that  bring  undergraduate  and  graduate  students, 
undergraduate  faculty,  high  school  teachers  and  research  faculty  into  a  common  environment.  An 
Increment  of  $300,000  in  FY  1995  to  a  total  of  $1.30  million  is  focused  in  the  Mathematical  Sciences 
Subactivity. 

MPS  also  has  active  postdoctoral  fellowship  programs  that  form  a  significant  component  of  the  SMETE 
initiative. 

•  An  increment  of  $1 .90  million  in  FY  1995  to  a  total  of  $7.44  million  will  expand  existing  postdoctoral 
fellowship  opportunities  for  research  experiences  in  industry  to  all  MPS  Subactivities. 

Other  components  of  Education  and  Training  are  not  included  in  the  SMETE  initiative. 

•  Support  for  the  career  development  of  young  investigators  receives  an  increment  of  $620,000  in  FY 
1995  for  a  total  of  $17.64  million.  Enhancing  the  diversity  of  the  MPS  community  will  receive  some 
emphasis  within  this  total. 


Number  of  People  Involved  In  MPS  Activities 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

5,670 

5,730 

5,730 

1,290 

1,310 

1,380 

1,780 

1,860 

2,040 

5,630 

5,700 

5,700 

2,090 

2,160 

2.270 

Total  Number  of  People 


MPS  Funding  Profile 


16,460 


16,760 


FY  1993 
Estimate 


FY  1994 
Estimate 


17,120 


FY  1995 

Estimate 


Total  Number  of  Awards 


4,406 


4,453 


4,450 


Statistics  for  Competitive  Awards: 

Number 

1,779 

1,780 

1,780 

Funding  Rate 

38% 

35% 

32% 

Median  Annualized  Award  Size 

$55,000 

$58,000 

$60,000 

Average  Annualized  Award  Size 

$86,935 

$92,000 

$96,000 

Average  Duration  (yrs.)  \1 

2.9 

3.0 

3.0 

1\  Average  Duration  includes  research  projects  only. 
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MATHEMATICAL  SCIENCES  $88,710,000 

The  FY  1995  Budget  Request  for  the  Mathematical  Sciences  (DMS)  Subactivity  is  $88.71  million,  an 
increase  of  $6.50  million,  or  7.9  percent,  over  the  FY  1994  Current  Plan  of  $82.21  million. 


(Millions  c 

5f  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount      Percent 

Disciplinary  Research 

Cross-Disciplinary  and  Computational  Research 

Special  Projects 

Total,  DMS 

45.13 
15.77 
16.72 

46.64 
17.37 
18.20 

49.00 
20.01 
19.70 

2.36 
2.64 
1.50 

5.1% 

15.2% 

8.2% 

$77.62 

$82.21 

$88.71 

$6.50 

7.9% 

NSF  plays  a  cnjcial  role  in  the  support  of  academic  research  in  the  mathematical  sciences,  providing 
approximately  50  percent  of  all  federal  support.  In  all  areas  of  the  mathematical  sciences.  Foundation- 
supported  research  involves  a  broader  range  of  infrastructure,  basic  research,  and  cross-disciplinary 
research  topics  than  those  sponsored  by  the  mission  agencies. 

Ongoing  research  activities  within  Disciplinary  Research  include  areas  such  as  classical  analysis, 
modem  analysis,  geometric  analysis,  topology,  foundations,  algebra  and  number  theory.  Activities  within 
the  Cross-Disciplinary  and  Computational  Research  program  element  include  applied  mathematics, 
statistics  and  probability,  and  computational  mathematics.  Awards  through  these  program  elements 
support  basic  and  cross-disciplinary  research  in  the  mathematical  sciences,  with  grants  usually  including 
funding  for  graduate  and  postdoctoral  students  as  well  as  computing  equipment  and  other  research 
needs.  The  Science  and  Technology  Center  for  Computation  and  Visualization  of  Geometric  Structures 
at  the  University  of  Minnesota  (the  "Geometry  Center")  is  supported  within  the  Cross-Disciplinary  and 
Computational  Research  program  element. 

The  Special  Projects  program  supports  various  efforts  that  cut  across  the  mathematical  sciences, 
including:  research  institutes;  postdoctoral  research  fellowships;  research  conferences,  workshops,  and 
special  years;  shared  scientific  computing  research  equipment;  and  undergraduate  programs  managed  in 
collaboration  with  the  Education  and  Human  Resources  Activity. 

The  FY  1995  Budget  Request  includes  increases  that  will  continue  to  support  the  participation  of  the 
mathematical  sciences  in  a  variety  of  interagency,  NSF,  and  MPS  initiatives.  They  reflect  both  the 
importance  of  mathematical  modeling,  simulation,  control,  visualization,  and  algorithm  development,  and 
the  readiness  of  the  mathematical  sciences  to  enhance  research  in  these  areas.  The  problems  of 
science  are  framed  in  the  language  of  the  mathematical  sciences;  thus,  the  mathematical  sciences  as 
both  the  modeling  tool  and  the  language  of  science  is  continually  challenged  to  develop  new  constructs 
that  expand  capabilities. 

•  Disciplinary  Research  increases  by  $2.36  million  in  FY  1995  to  a  total  of  $49.00  million.  Enhancing 
capabilities  in  nonlinear  science  and  participation  in  the  High  Performance  Computing  and 
Communications  initiative  are  high  priorities. 

•  Cross-Disciplinary  and  Computational  Research  increases  by  $2.64  million  to  a  total  of  $20.01 
million.  Increases  are  for  enhanced  participation  in  Global  Change,  High  Performance 
Computing  and  Communications,  Advanced  Manufacturing  Technology  and  Civil 
Infrastructure  Systems. 
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•  An  increment  of  $1.50  million  for  Special  Projects  to  a  total  of  $19.70  million  will  enhance  activities 
in  education,  with  emphasis  on  Research  Experiences  for  Undergraduates  sites  and  postdoctoral 
fellowships. 

Number  of  People  Involved  in  DMS  Activities 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  2,740  2,830  2,860 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

1,490 

1,500 

1,500 

50 

50 

50 

220 

240 

250 

880 

940 

950 

100 

100 

110 
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ASTRONOMICAL  SCIENCES  $1 1 1 ,920,00 


The  FY  1995  Budget  Request  for  the  Astronomical  Sciences  (AST)  Subactivity  is  $111.92  million,  an 
increase  of  $5.50  million,  or  5.2  percent,  over  the  FY  1994  Cun-ent  Plan  of  $106.42  million. 


(Millions  of  Dollars) 


Program  Element 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount       Percent 

Astronomy  Research  Project  Support 
National  Astronomy  and  Ionosphere  Center 
National  Optical  Astronomy  Observatories 
National  Radio  Astronomy  Observatory 

Total,  AST 

36.09 

9.69 

27.60 

29.81 

40.99 

8.60 

27.49 

29.34 

43.19 

9.00 

28.79 

30.94 

2.20 
0.40 
1.30 
1.60 

5.4% 
4.7% 
4.7% 
5.5% 

$103.19 

$106.42 

$111.92 

$5.50 

5.2%| 

NSF  Is  the  lead  federal  agency  for  ground-based  astronomy,  providing  about  two-thirds  of  the  federal 
support  for  this  area  of  science. 

Ongoing  research  activities  within  Research  Project  Support  cover  areas  such  as  planetary  astronomy, 
stellar  astronomy  and  astrophysics,  galactic  astronomy,  extragalactic  astronomy  and  cosmology,  and 
advanced  technologies  and  instrumentation.  Human  resource  development,  special  projects,  and  a 
science  and  technology  center  are  also  located  in  this  program  element.  Awards  support  basic  research 
in  the  field  of  astronomy  and  astrophysics,  with  grants  usually  including  funding  for  graduate  and 
postdoctoral  students  as  well  as  instrumentation  and  other  research  needs.  Electromagnetic  Spectrum 
Management,  which  provides  coordination  with  government  agencies  of  electromagnetic  spectrum  use 
for  research  and  frequency  assignments  for  other  telecommunications/electronics  systems,  is  also  found 
in  Research  Project  Support. 

Facilities  supported  by  the  Astronomical  Sciences  Subactivity  include  the  National  Astronomy  and 
Ionosphere  Center  (NAIC),  the  National  Optical  Astronomy  Observatones  (NOAO),  and  the  National 
Radio  Astronomy  Observatory  (NRAO).  These  national  centers  provide  observing  capability  in  radio  and 
optical/infrared  regimes  of  the  spectrum. 

The  FY  1995  Budget  Request  includes: 

•  $2.20  million  increase  for  Research  Project  Support  to  a  total  of  $43.19  million.  This  will  provide  for 
continued  development  of  adaptive  optics  systems  for  moderate  aperture  telescopes,  for 
development  of  optical  interferometers  and  for  developing  enhanced  interactions  between  the 
academic  and  industrial  sectors  through  postdoctoral  fellowships. 

•  $400,000  increase  for  NAIC  to  a  total  of  $9.00  million.  This  will  provide  for  development  of 
instrumentation  to  take  advantage  of  the  capabilities  of  the  upgraded  Arecibo  Telescope. 

•  $1 .30  million  increase  for  NOAO  to  a  total  of  $28.79  million.  The  increases  are  for  operations  and 
maintenance  of  the  observatories,  with  particular  emphasis  on  infrastructure  support,  including 
instrumentation  development  and  deployment  for  exploration  of  solar  influences  in  Global  Change. 

•  $1 .60  million  increase  for  NRAO  to  a  total  of  $30.94  million.  The  increases  are  for  operations  and 
maintenance  of  existing  telescopes,  for  instrumentation,  and  for  enhanced  operations  of  the  Very 
Long  Baseline  Array  (VLBA). 
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Enhanced  support  for  transfer  of  data  obtained  at  the  national  centers  and  for  remote  control  of 
observations  will  be  part  of  Astronomical  Sciences  participation  in  the  High  Performance  Computirig 
and  Communications  initiative. 

The  table  below  provides  more  detail  for  the  National  Centers. 


(f^illions  of  Dollars) 


National  Astronomy  and  Ionosphere  Center 
Scientific  Research  Support* 
Arecltxj  Upgrade 
Less  NASA  Support 
TOTAL,  NAIC 

National  Optical  Astronomy  Observatories 
Scientific  Research  Support* 

[Kitt  Peak  National  Observatory 

(Cerro  Tololo  Inter- American  Observatory 

[National  Solar  Observatory 
Management  Fee 
Less  DoD  Support 

TOTAi^  NOAO 

National  Radio  Astronomy  Observatory 
Scientific  Research  Support* 
Management  Fee 
TOTAL,  NRAO 

*  Includes  fmls  for  opefabons  and  maintenanoe 


FY1994 

FY  1995 

Estimate 

Estimate 

8.02 

8.82 

2.52 

0.77 

1.94 
$8.60 

0.59 
$9.00 

27.67 

28.98 

8.73 

9.14 

6.64 

6.95 

5.69 

5.96 

0.43 

0.45 

061 
$27.49 

064 
$28.79 

28.72 

30.29 

0.62 
$29.34 

0.65 
$30.94 

Number  of  People  Involved  In  AST  Activities 


Senior  Researchers 
Other  Professionals 
Post- Doctorates 
Graduate  Students 
Undergraduate  Students 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

550 

570 

570 

620 

630 

670 

70 

70 

70 

240 

250 

270 

20 

30 

30 

Total  Number  of  People 


1.500 


1,550 


1.610 
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PHYSICS  $141,730,000 

The  FY  1995  Budget  Request  for  the  Physics  (PHY)  Subactivity  is  $141.73  million,  an  increase  of  $8.00 
million,  or  6.0  percent,  over  the  FY  1 994  Current  Plan  of  $1 33.73  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount        Percent 

Physics  Research  Project  Support 
Facilities 

Total,  PHY 

96.18 
32.10 

98.23 
35.50 

103.73 
38.00 

5.50 
2.50 

5.6% 
7.0% 

$128.28 

$133.73 

$141.73 

$8.00 

6.0% 

The  Physics  Subactivity  supports  research  across  the  range  of  physics,  Including  support  for  both 
disciplinary  and  interdisciplinary  activities. 

Ongoing  research  activities  within  Physics  Research  Project  Support  cover  areas  such  as  elementary 
particle,  nuclear,  atomic,  molecular,  optical,  gravitational  and  theoretical  physics.  Awards  support  basic 
research  in  these  physics  fields,  with  grants  usually  including  funding  for  graduate  and  postdoctoral 
students  as  well  as  instrumentation  and  other  research  needs.  In  addition  to  supporting  research  by 
individuals  and  small  groups,  the  program  supports  experiments  by  large  user  groups  at  national  and 
international  facilities  and  activities  of  large  and  small  university-based  accelerator  centers  whose 
facilities  serve  a  national  community  of  users,  not  only  in  physics,  but  also  in  materials  research,  biology, 
geology,  oceanography  and  medical  technology.  The  Science  and  Technology  Center  for  Ultrafast 
Optics  (where  the  development  of  new  ultra-high-power  lasers  has  led  to  new  technologies  of  importance 
to  communications  and  computing)  is  also  found  in  this  program  element,  as  are  activities  for 
undergraduate  students,  faculty  and  curriculum  development. 

Facilities  supported  by  the  Physics  Subactivity  include  the  Comell  Electron  Storage  Ring  (CESR),  the 
Indiana  University  Cyclotron  Facility  (lUCF)  and  the  Michigan  State  University  National  Superconducting 
Cyclotron  Laboratory  (NSCL).  Each  of  these  NSF  facilities  is  unique  in  its  capabilities  and  provides 
services  unavailable  at  other  laboratories  in  the  U.S.  The  significant  role  of  NSF  in  supporting 
accelerator  development  activities  is  evident  in  recent  successes  at  these  centers,  including  important 
advances  in  the  uses  of  superconducting  technologies,  the  study  of  nonlinear  dynamics,  and  the 
development  of  new  radiological  treatments  of  disease. 

The  FY  1995  Budget  Request  includes: 

•  An  increment  of  $5.50  million  for  Physics  Research  Project  Support  to  a  total  of  $103.73  million. 
This  includes  significantly  increased  support  for  High  Performance  Computing  and 
Communications,  non-linear  physics,  Advanced  Manufacturing  Technology,  Advanced 
Materials  Processing  Program,  and  new  research  in  biophysics  and  particle  astrophysics. 
Activities  in  undergraduate  education  and  curriculum  development  will  also  receive  enhancements. 

•  An  increment  of  $2.50  million  for  Facilities  to  a  total  of  $38.00  million.  The  major  portion  of  this 
increment  will  continue  an  upgrade  of  CESR  to  luminosities  a  factor  of  at  least  30  higher  than  exist 
anywhere  in  the  world  at  similar  facilities,  making  possible  advanced  research  in  particle  physics  and 
with  synchrotron  light. 
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Number  of  People  Involved  in  PHY  Activities 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

1,080 

1,080 

1,080 

300 

300 

320 

500 

500 

560 

1,000 

1,000 

1,010 

670 

700 

750 

Total  Number  of  People 


3,550 


3,580 


3,720 


CHANGES  IN  BUDGET  STRUCTURE 

The  Physics  Subactivity  has  been  restructured  into  two  program  elements  to  simplify  the  budgetary 
presentation.  The  Facilities  Program  Element  includes  major,  university-based  accelerator  facilities  at 
Cornell  University,  at  Michigan  State  University,  and  at  Indiana  University.  A  crosswalk  of  the  FY  1994 
Cun-ent  Plan  for  this  new  presentation  is  shown  below. 


(Millions  of  Dollars) 

Old  Program  Elements 

New  Program 

Elements 

Total, 
Old  Structure 

Research 
Project  Support 

Facilities 

Elementary  Particle  Physics 

Nuclear  Sciences 

Atomic,  Molecular,  and  Optical  Physics 

Theoretical  Physics 

Gravitational  Physics 

25.43 
23.16 
19.47 
19.39 
10.78 

18.00 
17.50 

$43.43 
$40.66 
$19.47 
$19.39 
$10.78 

Total,  New  Structure 

$98.23 

$35.50 

$133.73 
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CHEMISTRY 


$129,900,00 


The  FY  1995  Budget  Request  for  the  Chemistry  (CHE)  Subactivity  is  $129.90  million,  an  increase  of 
$8.50  million,  or  7.0  percent,  over  the  FY  1994  Cun-ent  Plan  of  $121 .40  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount       Percent 

Chemistry  Research  Project  Support 
Instrumentation  and  Infrastructure 

Total,  CHE 

95.53 
16.73 

102.90 
18.50 

109.43 
20.47 

6.53           6.3% 
1.97          10.6% 

$112.26 

$121.40 

$129.90 

$8.50            7.0% 

The  Chemistry  Subactivity  supports  research  across  a  broad  range  of  chemistry,  including  purely 
disciplinary  as  well  as  interdisciplinary  activities  with  biology,  matehals  science  and  chemical 
engineering. 

Ongoing  research  activities  within  Research  Project  Support  cover  areas  such  as  analytical,  surface, 
physical,  organic,  macromolecular,  inorganic,  bioinorganic,  and  organometallic  chemistry  as  well  as 
support  for  interdisciplinary  materials  chemistry  projects.  These  programs  all  support  basic  research  in 
chemistry,  with  grants  usually  including  funding  for  graduate  and  postdoctoral  students  as  well  as  for 
instrumentation  and  other  research  needs. 

Instrumentation  and  Infrastructure  includes  support  for  Science  and  Technology  Centers  (STCs)  at  the 
University  of  Rochester  (involving  Kodak  and  Xerox)  and  the  University  of  Texas,  major  instrumentation 
for  shared  use  in  chemistry  departments.  Research  Experience  for  Unaergraduates  sites,  and  the 
Chemistry  Postdoctoral  Fellowship  Program. 

The  FY  1995  Budget  Request  includes: 

•  An  increment  of  $6.53  million  for  Chemistry  Research  Project  Support  for  a  total  of  $109.43  million. 
The  increment  includes  strengthening  research  in  the  Environmental  Research,  Advanced 
Materials  and  Processing,  Advanced  Manufacturing  Technologies,  High  Performance 
Computing  and  Communications,  U.S.  Global  Change  Research  Program,  and  Biotechnology 

initiatives.  Research  in  environmental  chemistry  will  grow  most  rapidly,  with  an  increase  of  $5.00 
million  in  FY  1995  to  support  research  underpinning  environmentally  benign  chemical  manufacturing 
as  well  as  the  development  of  experimental  and  computational  methodologies  and  the  data  base 
needed  to  predict  the  fate  of  new  chemicals  in  the  environment.  Memoranda  of  understanding  with 
EPA  and  NIST  will  be  used  in  cooperating  with  those  agencies  in  the  Environmental  Research 
efforts. 

•  An  increment  of  $1.97  million  for  Instrumentation  and  Infrastaicture  for  a  total  of  $20.47  million.  The 
increment  Includes  additional  activity  in  Science,  Mathematics,  Engineering  and  Technology 
Education  to  enhance  REU  efforts  as  well  as  to  initiate  postdoctoral  fellowships  and  research 
opportunity  awards  for  research  in  industrial  laboratories  to  acquaint  researchers  with  real-worid 
environmental  problems.  Also  included  is  additional  funding  for  instrumentation  to  be  used  for  beam 
line  instrumentation  at  the  Advanced  Photon  Source. 
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Number  of  People  Involved  In  CHE  Activities 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

1,030 

1,040 

1,040 

40 

50 

50 

520 

550 

600 

1,590 

1,690 

1,750 

910 

920 

950 

Total  Number  of  People 


4,090 


4,250 


4,390 


CHANGES  IN  BUDGET  STRUCTURE 

The  Chemistry  Subactivity  has  been  restructured  into  two  program  elements  to  simplify  the  budgetary 
presentation.  Research  Project  Support  includes  all  individual  and  group  research  projects,  including 
those  within  the  interagency  initiatives.  Instrumentation  and  Infrastructure  includes  awards  supporting 
shared  instrumentation  facilities,  two  Science  and  Technology  Centers,  and  Human  Resource 
Development  programs,  including  Research  Experiences  for  Undergraduates  and  Postdoctoral 
Fellowships.  A  Crosswalk  of  the  FY  1994  Current  Plan  for  the  new  organization  is  shown  below. 


(Millions  of  Dollars) 


Old  Program  Elements 

New  Program  Elements 

Total, 

Old 

Structure 

Research          Instrumentation 
Project  Support     &  Infrastructure 

Chemical  Instnjmentation 

Organic  and  Macromolecular  Chemistry 

Physical  Chemisty 

Inorganic,  Bioinorganic  and  Organomettalic  Chemistry 

Analytical  and  Surface  Chemistry 

Special  Projects 

8.33 
28.66 
35.27 
18.61 
15.19 
5.17                       10.17 

$8.33 
$28.66 
$35.27 
$18.61 
$15.19 
$15.34 

Total,  New  Structure 

$102.90                   $18.50 

$121.40 
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MATERIALS  RESEARCH  $185,460,000 


The  FY  1995  Budget  Request  for  the  Materials  Research  (DMR)  Subactivlty  Is  $185.46  million,  an 
increase  of  $9.37  million,  or  5.3  percent,  over  the  FY  1994  Current  Plan  of  $176.09  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount     Percent 

Materials  Research  Project  Support                                   80.54 
Materials  Research  Science  &  Engineering  Centers          51.53 
National  Facilities  and  Instrumentation  1/                          32.44 

88.40 
54.81 
32.88 

95.27 
55.31 
34.88 

6.87 
0.50 
2.00 

7.8% 
0.9% 
6.1% 

Total,  DMR                                                                             $164.51 

$176.09 

$185.46 

$9.37 

5.3% 

1/  Includes  the  National  High  Magnetic  Field  Latxxatory  funcjed  in  FY  1993  and  1994  in  9\e  former  Major  Research  Equipment 
Suljactivity  in  MPS. 

The  Materials  Research  Subactivity  supports  research  to  advance  the  fundamental  understanding  of  the 
base  science  of  materials,  to  promote  the  development  of  new  materials  with  novel  or  superior 
properties,  and  to  further  the  understanding  of  interrelationships  among  synthesis  and  processing, 
structure  and  composition,  properties,  and  performance  of  materials  at  molecular,  microscopic,  and 
macroscopic  levels.  This  research  benefits  from  the  Subactivity's  involvement  in  the  research  and 
education  initiatives  in  strategic  areas,  including  Advanced  Materials  and  Processing,  Advanced 
Manufacturing,  High  Performance  Computing  and  Communications,  Science,  Mathematics, 
Engineering,  and  Technology  Education,  Environmental  Research,  and  Biotechnology.  The 
Subactivity  provides  approximately  50  percent  of  the  total  Federal  support  for  university-based  research 
in  materials.  Approximately  half  of  this  support  is  for  individual  investigators  and  small  groups.  The 
remainder  supports  centers,  major  instrumentation,  and  large  user  facilities. 

The  FY  1995  Budget  Request  includes  support  for: 

•  $6.87  million  increase  for  individual  investigators  and  small  groups  through  the  Materials  Research 
Project  Support  Program  to  a  total  of  $95.27  million.  The  requested  increase  focuses  on  the 
research  and  education  initiatives  in  strategic  areas.  Particulariy  important  aspects  of  this  research 
involve  computational  approaches  to  real  materials  and  the  enhancement  of  the  materials  science 
basis  of  manufacturing.  In  addition,  the  Subactivity  will  pursue  innovative  approaches  to  course, 
curriculum  and  training  activities  for  future  materials  scientists  and  engineers. 

•  $500,000  increase  for  multi-investigator  research  primarily  through  the  Materials  Research  Science 
and  Engineering  Centers  Program.  The  increase  will  emphasize  the  establishment  of  university- 
industry-federal  laboratory  partnerships  in  the  research  initiatives  in  strategic  areas. 

•  $2.00  million  increase  to  a  total  of  $34.88  million  for  the  national  user  facilities  including  centers  for 
synchrotron  radiation,  small-angle  neutron  scattering,  high  magnetic  fields,  and  nano-fabrication 
technology.  The  budget  also  provides  for  the  support  of  major  instrumentation.  The  requested 
increase  will  be  used  to  upgrade  the  facilities,  to  provide  researchers  with  instrumentation  at  the 
national  synchrotron  facilities,  and  to  develop  novel  characterization  instruments. 

•  Within  the  National  Facilities  and  Instrumentation  program  element,  funding  for  the  National  High 
Magnetic  Field  Laboratory  (NHMFL)  at  Florida  State  University  will  remain  constant  at  $12.00 
million,  with  funds  shifting  from  capital  investment  to  operations  as  the  laboratory  moves  toward  full 
operation  in  1998.  Over  half  the  funds  for  construction  of  this  laboratory  have  come  from  the  state 
of  Florida.  In  prior  years,  funding  for  the  NHMFL  was  located  in  the  former  Major  Research 
Equipment  Subactivity  in  MPS.  Beginning  in  FY  1995,  the  NHMFL  will  be  funded  in  the  Materials 
Research  Subactivity. 
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Number  of  People  Involved  In  DMR  Activities 


FY  1993     FY  1994     FY  1995 
Estimate    Estimate    Estimate 


Senior  Researchers 
Otiier  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People 


1,530 

1,540 

1,540 

280 

280 

290 

480 

500 

570 

1,910 

1,820 

1,720 

380 

400 

420 

4,580 


4,540  4,540 


CHANGES  IN  BUDGET  STRUCTURE 

The  name  of  the  Materials  Research  Centers  and  Groups  program  element  has  been  changed  to 
Materials  Research  Science  and  Engineering  Centers,  reflecting  the  Materials  Research  Subactivity's 
commitment  to  emphasizing  the  importance  of  interdisciplinary,  collaborative  research  for  fundamental 
and  strategic  advances  in  the  area  of  materials.  This  program  element  includes  funds  requested  for  five 
Science  and  Technology  Centers  administered  by  the  Subactivity.  There  is  no  movement  of  funds 
between  program  elements. 
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SOCIAL,  BEHAVIORAL  AND  ECONOMIC  SCIENCES 


$112,610,000 


The  FY  1995  Budget  Request  for  the  Social,  Behavioral  and  Economic  Sciences  (SBE)  Activity  is 
$112.61  million,  an  increase  of  $14.36  million,  or  14.6  percent,  over  the  FY  1994  Current  Plan  of  $98.25 
million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Cun-ent 

Plan 

FY  1995 
Request 

Change 
Amount   Percent 

Social,  Behavioral  and  Economic  Research 
International  Cooperative  Scientific  Activities 
Science  Resources  Studies 

Total,  SBE 

65.64 
13.25 
11.78 

70.61 
15.71 
11.93 

83.97 
16.71 
11.93 

13.36 
1.00 
0.00 

18.9% 
6.4% 
0.0% 

$90.67 

$98.25 

$112.61 

$14.36 

14.6% 

Modem  life  has  been  and  continues  to  be  profoundly  transformed  by  such  widely  diffused  research- 
based  innovations  as  probability  sampling  methods,  longitudinal  survey  techniques,  and  industrial 
quality-control  methods.  It  has  also  been  affected  by  an  enhanced  understanding  of  the  bases  of  visual 
and  auditory  perception,  the  aging  process,  the  roles  of  families  and  schools  in  the  development  of 
cognitive  skills,  the  causes  and  consequences  of  violence  and  social  inequality,  the  dynamics  of  inflation, 
and  the  conditions  under  which  societal  institutions  can  change  over  time.  By  understanding  the  world 
around  us  and  how  individuals  cope,  we  can  enhance  individual  productivity  and  improve  the  quality  of 
life  nationally. 

The  SBE  Activity  addresses  a  range  of  important  national  issues  across  the  social,  behavioral  and 
economic  sciences.  Subject  matters  vary  from  global  commerce  and  conflict  to  individual  memory  and 
motivation,  and  from  changes  in  individual  behavior  to  the  environments  in  which  change  takes  place. 
SBE  enhances  access  to  intemational  opportunities  in  science  and  engineering  in  conjunction  with  other 
NSF  research  and  education  efforts.  It  also  serves  as  the  nation's  principal  source  of  data  on  science 
and  engineering  resources. 

SBE  programs  are  designed  to  perform  three  major  functions: 

•  Develop  basic  scientific  knowledge  about  human  t)ehavior,  culture,  interaction,  and  decision-making, 
and  about  social,  political,  and  economic  systems,  organizations,  and  institutions; 

•  Advance  the  U.S.  science  and  engineering  enterprise  by  promoting  healthy  intemational 
relationships  and  enhancing  the  woric  of  U.S.  researchers  through  cooperative  activities  with  foreign 
scientists,  engineers,  and  their  institutions;  and 

•  Collect,  analyze,  and  publish  data  on  the  status  of  the  nation's  science  and  engineering  resources. 
An  example  of  the  caliber  of  SBE  research  is: 

•  In  1993,  two  US  economists,  Robert  W.  Fogel  of  the  University  of  Chicago,  and  Douglass  C.  North 
of  Washington  University  in  St.  Louis  received  the  Nobel  Prize  in  Economic  Science  for  their 
contributions  to  economic  history  for  work  supported  in  part  by  NSF.  They  are  credited  with 
developing  research  methods  based  on  rigorous  economic  theory  and  quantitative  analysis  of  large- 
scale  data  bases.  Their  research  reshaped  and  enriched  our  understanding  of  the  economics  of 
slavery  in  the  ante-bellum  South,  the  decline  of  hunger  and  the  lengthening  of  life  spans  in  Europe 
and  America,  and  the  contribution  of  railroads  to  the  American  economy. 
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Research  in  Strategic  Areas 

Examples  of  research  in  strategic  areas  include: 

(Millions  of  Dollars) 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

2.30 

2.30 

0.0% 

1.35 

1.35 

0.0% 

0.50 

0.50 

0.0% 

6.00 

6.00 

0.0% 

1.25 

3.13 

150.4% 

2.60 

2.60 

0.0% 

Advanced  Manufacturing  Technology 

Biotechnology 

Civil  Infrastructure  Systems 

Environmental  Research 

High  Perfomiance  Computing  &  Communications 

Science,  Math,  Engineering  &  Technology  Education 

U.S.  Global  Change  Research  Program  11.00  24.00         118.2% 

Note:  Projects  wtiich  have  strong  connections  to  the  goals  and  objectives  of  more  than  one  initiative  are  difficult  to 
attribute  to  single  initiative  In  an  effort  to  present  a  more  precise  measure  of  its  research  and  education  initiatives, 
NSF  win  redefine  its  internal  data  collection  and  analysis  capabilities  so  that  the  allocation  of  resources  for  these 
initiatives  can  be  shown  in  a  mutuaHy  exclusive  manner 

Research  and  education  initiatives  in  strategic  areas  are  the  highest  priority  for  the  SBE  Activity.  The  FY 
1995  incremental  spending  for  strategic  areas  ($14.88  million)  slightly  exceeds  the  FY  1995  funding 
increment  for  the  directorate  ($14.36  million),  which  will  be  offset  by  a  small  additional  shift  ($520,000)  of 
base  funds  into  strategic  areas.  The  FY  1995  budget  request  includes  the  following  highlights: 

•  Support  for  the  U.S.  Global  Change  Research  Program  totals  $24.00  million  In  FY  1995,  an 
increase  of  $13.00  million  over  FY  1994.  This  effort,  focused  in  Human  Dimensions  of  Global 
Change,  supports  research  on  human  interactions  in  global  change,  including  both  direct  human 
activity  and  indirect  social,  structural,  and  Institutional  issues  that  both  affect  and  are  affected  by 
global  change.  The  FY  1995  increase  will  support  integrated  assessments  and  policy  science. 
Integrated  assessments  measure  and  model  the  interactions  among  human,  biological,  and  physical 
systems  that  shape  and  follow  global  change.  Policy  science  investigates  the  nature  and 
consequences  of  options  in  natural  resources  management.  The  increase  includes  $1.00  million  in 
the  International  Subactivity  for  critical  access  and  collaborative  opportunities  for  U.S.  scientists  and 
engineers  in  all  fields  with  researchers  from  other  countries. 

•  Research  in  High  Performance  Computing  and  Communications  (HPCC)totals  $3.13  million  in 
FY  1995,  an  increase  of  $1.88  million  over  FY  1994.  SBE  activities  in  HPCC  are  related  to  support 
for  observations,  experiments  and  studies  to  determine  how  humans  learn,  access  data,  and  use 
advanced  computing  capabilities.  SBE  currently  supports  research  that  models  human  cognition,  as 
it  unfolds  through  language,  memory,  problem-solving,  decision-making,  and  learning.  The  FY  1995 
increase  will  primarily  support  activities  related  to  the  Information  Infrastructure,  Technology  and 
Applications  (IITA)  component.  Companies  have  used  results  from  prior  research  to  improve 
humanymachine  interfaces.  The  on-going  analyses  hold  promise  for  making  advances  in 
manufacturing  and  information  systems  and  spurring  gains  in  U.S.  productivity  and  industrial 
competitiveness. 

•  Support  for  Environmental  Research  totals  $6.00  million  in  FY  1995,  the  same  level  as  in  FY  1994. 
SBE  will  continue  to  support  research  on  the  impacts  of  human  activity  on  the  natural  environment 
and  the  responses  of  economic,  political,  and  social  systems  to  environmental  changes  at  local  and 
regional  levels.  Examples  of  these  efforts  include:  archeological  investigations  that  clarify  the 
environmental  adaptation  of  human  communities  over  time;  studies  on  the  interaction  of  migrations 
and  population  growth  and  systems  of  production:  and  interdisciplinary  inquiries  at  unique  sites  from 
East  Asia  to  sut>-Saharan  Africa. 
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•  SBE  support  for  the  Science,  Math,  Engineering  and  Technology  Education  Initiative  totals  $2.60 
million  in  FY  1995,  unchanged  from  FY  1994.  Funding  supports  an  array  of  activities  aimed  at 
improving  math  and  science  education  and  toward  educating  young  social  and  behavioral  scientists. 
As  part  of  the  initiative,  SBE  supports  Research  Experiences  for  Undergraduates,  Research  in 
Undergraduate  Institutions,  and  Young  Investigators. 

•  Research  and  education  activities  in  the  Advanced  Manufacturing  Technology  initiative  total 
$2.30  million.  This  request  level  supports  ongoing  research  in  the  SBER  Subactivity  to  build 
understanding  of  management,  organizational  change  and  decision-making  related  to  technology 
transfer  and  technological  innovation,  especially  for  sustainable  technologies.  The  Private  Sector 
Partnership  program  in  the  Decision,  Risk  and  Management  Sciences  program  element  is  central  to 
this  research  effort.  The  program  makes  competitive  awanJs  through  joint  NSF-industry  funds  to 
support  research  with  the  potential  for  improving  technological  or  management  practice. 

•  SBE  activities  in  support  of  the  Biotechnology  initiative  total  $1.35  million.  This  supports  research 
in  the  SBER  Subactivity  focused  on  ethical  studies  related  to  new  biotechnology  resources,  as  well 
as  funding  in  the  Intemational  Cooperative  Scientific  Affairs  (INT)  Subactivity  to  ensure  access  for  all 
disciplines  to  biotechnology  research  opportunities  and  centers  of  excellence  worldwide. 

•  In  collaboration  with  other  NSF  activities,  SBE  seeks  to  create  knowledge  to  support  the  intelligent 
and  cost-effective  renewal  and  management  of  Civil  Infrastructure  Systems  in  the  U.S.  The  FY 
1995  request  of  $500,000  is  for  work  related  to  the  social,  economic,  political,  geographic,  legal  and 
management  aspects  of  public  infrastructure  systems. 

Modes  of  Support 

SBE  supports  both  ongoing  and  new  activities  in  the  following  modes: 

(Millions  of  Dollars) 

FY  1994        FY  1995       Percent 
Estimate       Estimate       Change 

Research  Projects 

Centers 

Education  &  Training 

Total,  SBE  $98.25         $112.61  14.6% 


Research  Projects 

The  FY  1995  budget  request  for  the  Social,  Behavioral  and  Economic  Sciences  Activity  supports  both 
ongoing  and  new  research  activities  that  will  continue  to  make  important  contributions  to  individual  and 
societal  well-being.  Budget  highlights  include: 

•  A  $14.27  million  increase  in  FY  1995,  which  will  support  additional  research  in  the  Human 
Dimensions  of  Global  Change  as  part  of  the  U.S.  Global  Change  Research  Program  and  additional 
research  in  HPCC/IITA. 

•  Ongoing  support  for  the  Human  Capital  Initiative  In  collatxjration  with  other  Federal  agencies.  The 
$1.00  million  request  is  for  multidisciplinary  research  on  conditions  that  can  enhance  and  constrain 
human  potential  and  development.  Emphasis  will  be  placed  on  generating  basic  knowledge  relevant 
to  critical  national  problems,  such  as  workforce  productivity,  aging,  and  violence. 

•  Continuing  research  related  to  Intelligent  systems  totaling  over  $10.00  million  in  FY  1995. 
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81.47 

95.74 

17.5% 

0.90 

0.99 

10.0% 

15.88 

15.88 

0.0% 
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Ongoing  research  areas  include  disciplinary  and  cross-disciplinary  research  programs  In  the  social  and 
behavioral  sciences  on  issues  such  as  the  transformation  of  the  former  Soviet  Union  into  democratic 
states  with  market-oriented  economies;  the  management  of  scientific  and  technological  risk  and  its 
importance  for  human  well-being;  and  the  effects  of  traditional  agricultural  practices  on  the  maintenance 
of  fragile  ecosystems.  Research  that  SBE  has  funded: 

•  Provided  the  first  rigorous  evidence  from  the  former  Soviet  Union  that  private  enterprises  operate 
more  efficiently  than  state-mn  operations.  The  evidence  comes  from  analyses  based  on  data  at  the 
level  of  individual  firms. 

•  Deciphered  pattems  of  sounds  and  inflections  in  speech.  The  findings  have  significant  implications 
for  automatic  speech  recognition  that  can  enable  computers  to  respond  to  natural  human  speech. 

•  Discovered  that  people  who  watch  negative  versions  of  campaign  spots  become  more  disenchanted 
with  the  political  process  and  public  officials  and  are  less  likely  to  vote  than  people  who  view  the 
spots  rarely,  if  at  all.  The  results  spring  from  a  study  noteworthy  for  its  multiple  strategies  for 
obtaining  and  analyzing  information  on  campaign  advertising  and  voter  turnout. 

•  Made  it  possible  to  predict  how  complicated  structures  will  perform  acoustically  before  they  are  built. 
The  breakthrough  comes  through  the  collaboration  between  a  U.S.  engineer  and  his  German 
counterpart. 

•  Yielded  a  mathematical  model  that  can  enhance  the  efficient  storage  of  data  on  computer  disks  and 
determine  the  forest  harvesting  strategies  that  will  best  protect  wildlife  habitats.  Mathematicians  in 
the  U.S.  and  Switzeriand  cooperated  to  derive  the  model. 

Centers 

SBE  supports  a  Science  and  Technology  Center  for  Cognitive  Science  at  the  University  of  Pennsylvania, 
in  partnership  with  the  Computer  and  Information  Sciences  and  Engineering  Activity.  Support  for  the 
Center  totals  $990,000  in  FY  1995,  a  $90,000  increase  over  F=Y  1994.  The  Center  is  engaged  in 
interdisciplinary  research  and  education  on  natural  language  acquisition  and  processing,  perception  and 
action,  and  logic  and  computation.  The  Center  enjoys  extensive  interaction  with  over  a  dozen  major 
industrial  firms,  which  has  already  resulted  in  significant  technology  transfer  in  areas  of  commercial 
importance,  such  as  robotics  and  automated  natural  language  processing.  The  Center  involves  over  30 
researchers  and  students. 


Education  and  Training 

SBE  has  an  important  role  in  education  and  training  through  programs  to  improve  the  skills  of  the  cadre 
of  professionals  needed  to  meet  national  research  needs.  SBE  supports  students  at  the  undergraduate 
level  through  Research  Experiences  for  Undergraduates  and  Research  in  Undergraduate  Institutions. 
SBE's  undergraduate  support  totals  $2.60  million  in  FY  1995.  In  addition,  SBE  participates  in  the  NSF 
Young  Investigator  Awards,  contributing  $1.35  million  in  FY  1995  to  support  27  young  investigators. 
Another  example  of  SBE's  education  activities  is  the  Summer  Institute  in  Japan,  which  is  funded  in  the 
INT  Subactivity.  The  program  provides  advanced  U.S.  graduate  students  with  first-hand  experience  in 
Japanese  research  institutions,  including  not  only  government  and  university  laboratories,  but  23 
corporate  laboratories.  In  the  past  3  years,  30  U.S.  students  have  been  hosted  by  Japanese  corporations 
under  this  program. 

The  Science  Resource  Studies  (SRS)  Subactivity  collects,  analyzes,  and  disseminates  data  on  the 
education  and  employment  of  scientific  and  technical  personnel  in  the  United  States.  This  includes  data 
on  graduate  students  and  postdoctorates,  foreign  participation  in  U.S.  science  and  engineering,  and  the 
status  of  women  and  minorities.  It  also  measures  the  public's  science  literacy  and  attitudes  on  science. 
SRS  funding  totals  $11.93  million  in  FY  1995,  remaining  level  over  FY  1994.  Ongoing  activities  include 
maintaining  current  surveys  and  performing  a  detailed  analysis  of  data  amassed  in  1993  and  1994  on  the 
scientific  and  engineering  labor  force  of  the  U.S. 
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Number  of  People  Involved  in  SBE  Activities 

The  INT  Subactivity  indirectly  supports  approximately  1400  scientists  and  engineers  for  travel  to 
seminars,  symposia  or  wortcshops,  and  travel  for  cooperative  research  that  adds  an  intemational 
dimension  to  awards  made  by  other  engineering  and  research  programs  in  NSF.  This  may  also  include 
participation  for  U.S.  scientists  and  engineers  in  intemational  research  opportunities  under  other  U.S. 
and  intemational  auspices.  These  scientists  are  not  included  in  the  following  table: 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

1020 

1040 

1070 

160 

170 

170 

70 

70 

80 

850 

900 

920 

460 

480 

490 

Total  Number  of  People 


2560 


2660 


2730 


SBE  Funding  Profile 


FY  1993 
Estimate 


FY  1994 
Estimate 


FY  1995 
Estimate 


Total  Number  of  Awards 


1,578 


1,600 


1,680 


Statistics  for  Competitive  Awards: 

Number  1 ,080 

Funding  Rate  34% 

Median  Annualized  Award  Size  $20,146 

Average  Annualized  Award  Size  $36,036 

Average  Duration  (yrs.)  \1  2.1 


1.100  1,250 

34%  37% 

$24,500  $28,500 

$38,500  $41,000 

2.1  2.3 


1\  Average  Duration  includes  research  projects  only. 
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SOCIAL,  BEHAVIORAL  AND  ECONOMIC  RESEARCH 


$83,970,000 


The  Pr'  1995  Budget  Request  for  the  Social,  Behavioral,  and  Economic  Research  (SBER)  Subactivity  is 
$83.97  million,  an  increase  of  $13.36  million,  or  18.9  percent,  over  the  FY  1994  Current  Plan  of  70.61 
million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount   Percent 

Economic,  Decision  and  Management  Sciences 
Social  and  Political  Sciences 
Anthropological  and  Geographic  Sciences 
Cognitive,  Psychological  and  Language  Sciences 
Science,  Technology  and  Society 

Total,  SBER 

20.05 
15.80 
12.92 
13.05 
3.82 

20.49 
16.52 
12.70 
12.32 
8.58 

25.00 
20.00 
14.80 
14.17 
10.00 

4.51      22.0% 
3.48     21.1% 
2.10      16.5% 
1.85      15.0% 
1.42      16.6% 

65.64 

70.61 

83.97 

13.36      18.9% 

The  SBER  Subactivity  supports  research  in  a  broad  range  of  disciplines  and  in  interdisciplinary  fields. 
The  goals  of  the  division  are  to  advance  fundamental  scientific  knowledge  in  the  following  areas: 

cognitive  and  psychological  capacities  of  human  beings 

cultural,  social,  political,  spatial,  environmental,  and  biological  factors  related  to  human  behavior 

human  behavior,  interaction,  and  decision-making 

social,  political,  legal,  and  economic  systems,  organizations,  and  institutions,  and 

the  intellectual,  value,  process,  and  impact  contexts  that  govem  the  development  and  use  of  science 

and  technology. 

In  addition  to  research  in  strategic  areas,  the  SBER  budget  funds  path-breaking  work  that  has 
characterized  the  social  and  behavioral  sciences  at  NSF.  In  certain  disciplines  -  anthropology, 
sociology,  political  science  -  NSF  is  the  principal  source  of  awards  for  systematic  data  collection  and 
analysis.  The  advances  made  in  survey  methodology,  the  modeling  of  political  behavior,  and  analyses 
of  complex  systems  originate  in  NSF  awards  to  social  and  behavioral  scientists. 

The  FY  1995  budget  request  includes: 

•  Research  in  the  U.S.  Global  Change  Research  Program  in  the  area  of  Human  Dimensions  of 
Global  Change  totals  $23.00  million.  Ongoing  activities  in  the  Economic,  Decision  and  Management 
Sciences,  Social  and  Political  Sciences  and  the  Anthropological  and  Geographic  Sciences  program 
elements  include  research  on  human  interactions  in  global  change,  including  both  direct  human 
activity  and  indirect  social,  structural,  and  institutional  issues  affecting  global  change.  Special 
emphasis  is  given  to  research  that  draws  on  and  show  promise  of  contributing  to  general 
understandings  of  the  ways  that  human  activities  impact  on  natural  systems;  of  the  ways  that 
humans  respond  to  changing  environmental  conditions;  and  of  the  complex  ways  that  human 
systems  interact  with  natural  systems  in  a  dynamic  framework.  In  support  of  these  activities,  a 
competitive  process  is  planned  for  the  establishment  of  a  center  or  centers  for  the  Human 
Dimensions  of  Climate  Change.  The  FY  1995  increment  of  $12.00  million  is  distributed  across  the 
program  elements  and  will  be  used  primarily  to  perform  integrated  assessments  and  policy  science. 

•  High  Performance  Computing  and  Communications  research,  primarily  in  the  Social  and 
Political  Sciences  and  the  Cognitive,  Psychological  and  Language  Sciences  program  elements, 
totals  $3.13  million  in  FY  1995,  an  increase  of  $1.88  million  over  FY  1994.  Ongoing  activities 
include  research  that  models  human  cognition  as  it  unfolds  through  language,  memory,  problem- 
solving,  decision-making  and  learning.  SBER  also  funds  observations  and  experiments  to  determine 


185 


312 


how  humans  learn,  access  data,  and  use  advanced  computing  capabilities.  The  FY  1995  increase 
will  primarily  support  activities  related  to  the  Infonnation  Infrastructure  Technology  and 
Applications  component. 

•  Biotechnology  efforts  total  $1.35  million  in  FY  1995.  The  program  on  Ethics  and  Values  Studies,  in 
the  Science,  Technology  and  Society  program  element,  leads  the  SBER  efforts  in  research  that 
explores  the  ethical,  value,  or  policy  aspects  of  issues  facing  members  of  all  scientific  and 
engineering  research  and  educational  communities.  Through  its  support  of  projects  that  examine 
ethical,  value,  or  policy  aspects  of  interactions  among  individuals  and  institutions  involved  in  science 
and  technology,  the  program  seeks  to  contribute  toward  more  general  knowledge  about  the  basic 
processes  that  underiie  those  interactions  and  to  enhance  understanding  of  the  ethical  and  social 
values,  |X)licies,  and  mutual  obligations  and  responsibilities  that  arise  through  those  interactions. 

SBER  plans  to: 

•  Spend  $10.00  million  on  intelligent  systems  to  support  systematic  multidisciplinary  research  that 
leads  to  techniques  for  database  analyses,  computational  tools  serving  a  wide  range  of  new  needs, 
methods  for  creating  and  managing  large  scale  information  systems,  and  systems  to  enhance 
understanding  of  how  humans  leam.  remember,  communicate,  and  make  decisions,  as  well  as  to 
develop  computer  analogs  of  these  processes. 

•  Make  awards  totaling  $1 .00  million  for  multidisciplinary  research  associated  with  the  Human  Capital 
Initiative.  This  will  include  funds  for  research  on  conditions  that  can  enhance  and  constrain  human 
potential  and  development.  Emphasis  will  be  placed  on  generating  basic  knowledge  relevant  to 
critical  national  problems,  such  as  workforce  productivity,  aging,  and  violence. 

Number  of  People  Involved  in  SBER  Activities 

FY  1993      FY  1994      FY  1995 
_  Estimate     Estimate     Estimate 

Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  2510  2620  2680 


1000 

1020 

1040 

160 

170 

170 

60 

70 

80 

840 

890 

910 

450 

470 

480 
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INTERNATIONAL  COOPERATIVE  SCIENTIFIC  ACTIVITIES 


$16,710,000 


The  FY  1995  Budget  Request  for  the  International  Cooperative  Scientific  Activities  (INT)  Subactivity  Is 
$16.71  million,  an  increase  of  $1.00  million,  or  6.4  percent,  over  the  FY  1994  Cun-ent  Plan  of  $15.71 
million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount   Percent 

Intemational  Cooperative  Scientific  Activities          1 3.25 

15.71 

16.71 

1.00        6.4% 

Total.  INT                                                                    13.25 

15.71 

16.71 

1.00        6.4% 

The  INT  Subactivity  supports  research  activities  that  promote  partnerships  between  U.S.  and  foreign 
researchers,  enhance  access  to  critical  research  conducted  outside  the  United  States,  and  increase 
knowledge  of  mutually  beneficial  research  opportunities  abroad.  INT  programs  stimulate  research 
cooperation  with  scientists  and  engineers  in  virtually  all  of  the  developed  and  developing  countries  of  the 
world  and  in  all  fields  of  science  and  engineering  supported  by  the  Foundation. 

Ongoing  activities  within  the  budget  request  of  $16.71  million  include  support  to: 

•  continue  exploratory  phases  of  intemational  research  collaborations,  workshops,  and  studies  that  aim 
to  establish  significant,  long-term  cooperative  research  relationships; 

•  enhance  the  intemational  perspectives  of  the  next  generation  of  U.S.  scientists  and  engineers 
through  research  participation,  fellowships,  and  summer  programs; 

•  continue  cooperative  programs  with  Eastem  Europe  and  the  Newly  Independent  States,  which 
promote  new  partnerships  between  centers  of  excellence  and  scientific  organizations  in  the  U.S.  and 
in  these  regions; 

•  stimulate  cooperation  between  U.S.  and  foreign  scientists  and  engineers  in  geographical  regions 
where  research  activities  are  difficult  to  undertake  or  have  been  neglected;  and 

•  fund  U.S.  participation  in  the  Intemational  Institute  for  Applied  Systems  Analysis  (IIASA)  in  Vienna, 
Austria  at  the  level  of  $2.30  million. 

The  $1.00  million  increment  in  FY  1995  will  support  the  U.S.  Global  Change  Research  Program  to 
ensure  access  for  U.S.  scientists  and  engineers  to  unique  research  sites  and  center  of  excellence,  as 
well  as  to  multilateral  research  programs  addressing  topics  in  global  change.  This  involvement  illustrates 
the  continuing  interest  of  this  Subactivity  in  identifying  opportunities  for  enlarging  global  perspectives. 
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Number  of  People  Involved  in  INT  Activities 

The  INT  Subactivtty  indirectly  supports  approximately  1400  scientists  and  engineers  for  travel  to 
seminars,  symposia  or  workshops,  and  travel  for  cooperative  research  that  adds  an  intemational 
dimension  to  awards  made  by  other  engineering  and  research  programs  in  NSF.  This  may  also  include 
participation  for  U.S.  scientists  and  engineers  in  intemational  research  opportunities  under  other  U.S. 
and  intemational  auspices.  Approximately  50  researchers  and  students  are  directly  supported  through 
salary  or  stipends.  INT  rarely  provides  direct  support  of  this  type. 
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SCIENCE  RESOURCES  STUDIES 


$11,930,000 


The  FY  1995  Budget  Request  for  the  Sciences  Resources  Studies  (SRS)  Subactivity  is  $11.93  million, 
unchanged  from  the  FY  1994  Current  Plan  level. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount    Percent 

Science  Resources  Studies 
Total,  SRS 

11.78 

11.93 

11.93 

0.00        0.0% 

11.78 

11.93 

11.93 

0.00        0.0% 

The  Science  Resource  Studies  Subactivity  collects,  analyzes  and  disseminates  data  on  domestic  and 
international  resources  devoted  to  science  and  technology.  This  information  is  crucial  to  NSF  and  other 
Federal  policy-makers  concemed  with  the  health  of  the  nation's  science  and  technological  enterprise. 
The  program  Is  the  primary  source  of  statistics  on  scientific  and  technical  personnel  (including  statistics 
on  employment,  women  and  minorities,  and  projections  of  supply  and  demand);  information  on  graduate 
and  undergraduate  education  in  science  and  engineering;  identifying  trends  in  research  and 
development,  and  tracking  indicators  of  national  and  international  science  and  engineering  Impacts. 


Significant  recent  accomplishments  include: 


•  The  Congressionally  mandated  report  Science  and  Engineering  Indicators  that  will  be  transmitted  to 
Congress  eariy  in  1994.  This  latest  issue  of  the  biennial  report  will  include  indicators  on: 

impact  of  defense  downsizing  on  R&D  and  employment; 

technology  transfer; 

trade  in  high  tech  products  and  global  competitiveness; 

international  and  domestic  S&T  cooperation  and  partnerships; 

education  and  employment  patterns  for  women  and  minorities  in  S&E;  and 

emigration  of  scientists  and  engineers  from  Russia. 

•  A  new  report.  Human  Resources  for  Science  and  Technology:  The  Asia  Region,  provides  detailed 
information  on  the  state  of  science  and  technology  in  the  Asian  region,  in  six  countries  (China,  India, 
Japan,  Singapore,  South  Korea  and  Taiwan)  where  production  of  science  and  engineering  degrees 
has  grown  dramatically  in  the  last  15  years.  Other  recently  released  special  reports  include  Foreign 
Participation  in  U.S.  Academic  Science  and  Engineering,  and  Undergraduate  Origins  of  Recent 
Science  and  Engineering  Doctorate  Recipients. 

Periodic  data  collection  costs  make  up  a  substantial  part  of  the  budget  for  the  Science  Resources 
Subactivity.  During  FY  1995  data  collection  costs  for  the  National  Survey  of  College  Graduates  will 
continue  to  decline  by  an  estimated  $600,000  as  the  program  focuses  on  data  analysis.  This,  together 
with  funds  from  other  internal  reallocations,  makes  funding  available  for  the  following  program 
enhancements: 
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•  To  improve  data  collection  and  analysis  of  national  needs  for  academic  research  facilities  and 
instrumentation  ($75,000)  and  to  develop  new  science  and  engineering  indicators,  particularly  more 
extensive  intemational  data  ($200,000). 

•  For  new  data  collection  and  data  analysis  related  to  the  planned  survey  of  industrial  innovation 
($200,000)  and  to  improve  the  analytical  program  related  to  modeling  the  science  and  engineering 
labor  force  ($125,000). 

Number  of  People  Involved  in  SRS  Activities 

SRS  programs  do  not  generally  provide  direct  support  for  researchers  or  students. 
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U.S.  POLAR  PROGRAMS  $225,430,000 


The  FY  1995  Budget  Request  for  U.S.  Polar  Programs  is  $225.43  million,  an  increase  of  $4.73  million,  or 
2.1  percent,  over  the  FY  1994  Current  Plan  of  $220.70  million. 


{Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Cun-ent 

Plan 

FY  1995 
Request 

Change 
Amount   Percent 

U.S.  Polar  Research  Programs                                  180.78 
U.S.  Antarctic  Logistical  Support  Activities                  63.43 

158.10 
62.60 

162.83 
62.60 

4.73         3.0% 
0.00         0.0% 

Total,  Polar  Programs                                                 244.21 

220.70 

$225.43 

$4.73         2.1% 

NSF  conducts  Polar  Programs  through  twro  Activities: 

•  U.S.  Polar  Research  Programs  consolidate  funding  for  both  arctic  and  antarctic  research  as  well  as 
Operations  and  Science  Support. 

•  U.S.  Antarctic  Logistical  Support  Activities  funds  logistics  provided  by  the  Department  of  Defense  that 
contribute  to  the  U.S.  presence  in  Antarctica. 

For  Polar  Programs  in  FY  1995,  the  entire  requested  increase  of  $4.73  million  is  for  research  projects 
aimed  at  illuminating  global  climate  change  issues;  related  disciplinary  efforts;  and  astrophyslcal  research 
at  the  South  Pole 

The  Arctic  and  Antarctic  are  important  because  of  their  major  influence  on  w/orld  weather  and  climate,  and 
because  they  are  regarded  as  the  likely  bellwether  of  global  climate  change.  In  addition,  the  polar  regions 
provide  special  opportunities  for  international  cooperation.  The  Foundation  is  charged  with  supporting 
National  policy  goals  in  Antarctica:  to  maintain  the  Antarctic  Treaty,  ensure  that  the  continent  continues  to 
be  used  only  for  peaceful  purposes,  foster  cooperative  research  contributing  to  the  solution  of  regional 
and  world-wide  problems,  and  protect  the  environment.  Scientific  research  is  the  means  through  which 
these  goals  are  pursued.  In  the  Arctic,  NSF  provides  interagency  leadership  for  research  planning  as 
directed  by  the  Arctic  Research  Policy  Act  of  1984.  NSF  also  supports  university  research  to  increase  our 
knowledge  of  the  region  to  allow  better  prediction  of  arctic  phenomena  and  improved  resource 
stewardship  and  use  in  the  United  States'  arctic  State,  Alaska. 

Highlights  of  recent  research  include: 

•  GISP  2  -  The  second  Greenland  Ice  Sheet  Project  resulted  in  the  deepest  ice  core  ever  drilled. 
Bedrock  was  reached  in  July,  1993.  The  core  provides  the  basis  for  new  insights  into  past  climate 
change.  Of  particular  importance  are  records  of  unexpectedly  rapid  and  major  climate  change  evident 
throughout  the  core,  and  chemical  records  suggesting  mechanisms  for  the  climate  changes  that  have 
taken  place. 

•  Antarctic  ozone  hole  -  This  climate  change  phenomenon  reached  its  greatest  extent  and  lowest  level 
ever,  according  to  balloon-based  observations  under  the  Antarctic  Research  Program  and  satellite 
measurements.  Some  investigators  think  that  this  results  from  the  explosion  of  the  Philippine  volcano, 
Mt.  Pinatubo,  in  1 991 .  But  chloroflurocarbons  are  a  major  factor  as  well.  In  spite  of  decreases  in  their 
production  as  a  result  of  the  Montreal  Protocol,  their  continued  accumulation  in  the  stratosphere  is 
expected  to  contribute  to  increases  in  the  antarctic  ozone  hole  until  eariy  in  the  next  century. 
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•  Antarctic  astrophysics  -Through  the  Center  for  Astrophysical  Research  in  Antarctica  (CARA),  the 
most  precise  measurement  of  cosmic  background  radiation  ever  made  took  place  at  the  South  Pole 
during  1993.  Combined  with  satellite  measurements,  this  research  provides  basic  constraints  on 
theories  of  the  origin  of  the  universe,  a  central  issue  of  cosmology.  Also  at  the  South  Pole,  the 
installation  of  a  neutrino  detector  that  uses  the  ice  sheet  itself  as  part  of  the  detector  is  underway  with 
completion  planned  for  FY  1995.  The  potential  is  to  start  a  new  field,  neutrino  astronomy,  and  in  so 
doing  to  open  a  new  window  on  the  universe. 

The  following  table  shows  Polar  Program  components: 


(Millions  of  Dollars) 


FY  1994 

Current 

Plan 


[U.S.  Polar  Research  Programs 

US  Arctic  Research  Program 
U.S  Antarctic  Research  Program 
Operations  and  Science  Support 
U.S.  Antarctic  Logistical  Support 

Subtotal,  U.S.  Polar  Research  Programs 


FY  1993 
Actual 


FY  1995 
Request 


22.10 

25.20 

27.38 

26.73 

28.48 

31.03 

72.85 

104.42 

104.42 

59.10 

$180.78 

$158.10 

$162.83 

U.S.  Antarctic  Logistical  Support  Activities 

U.S.  Antarctic  Logistical  Support 

Safety,  Environment  and  Health 

Aircraft  Procurement 

Subtotal,  U.S.  Antarctic  Logistical  Support 


14.07 
49.36 


$63.43 


56.60 

62.60 

6.00 

0.00 

0.00 

0.00 

$62.60 


$62.60 


Total,  Polar  Programs 


$244.21        $220.70        $225.43 


Funding  of  polar  efforts  has  been  restructured  in  the  FY  1993-FY  1995  time  period    Changes  are: 

•  The  Arctic  Research  Program  is  now  Included  within  U.S.  Polar  Research  Programs. 

•  The  Safety,  Environment  and  Health  (SEH)  initiative  completes  its  planned  five-year  effort  in  FY  1994. 
Continued  environmental  activities  will  be  supported  through  Operations  and  Science  Support  in  FY 
1995. 

•  Logistics  support  by  DOD  is  included  within  US.  Antarctic  Logistical  Support  beginning  in  FY  1994.  In 
FY  1995  further  consolidation  takes  place. 

•  All  polar  activities  -  US.  Polar  Research  Programs  and  U.S.  Antarctic  Logistical  Support  Activities  - 
are  included  within  the  Foundation's  Research  and  Related  Activities  appropriation  beginning  in  FY 
1995. 
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Modes  of  Support 

Polar  Programs  supports  its  activities  through  the  following  modes: 

(Millions  of  Dollars) 


FY  1994 

FY  1995 

Percent 

Estimate 

Estimate 

Change 

49.15 

53.55 

9.0% 

3.23 

3,56 

10.2% 

167.02 

167.02 

0.0% 

1.30 

1.30 

0.0% 

Research  Projects 

Centers 

Facilities 

Education  &  Training 

Total,  Polar  Programs  $220.70       $225.43  2.1% 


Research  Projects 

Funding  for  research  projects  totals  $53.55  million  in  FY  1995,  an  increase  of  $4.40  million  over  FY  1994. 
Priority  is  given  to  research  on  strategic  issues  that  can  be  uniquely  addressed  in  the  polar  regions. 
Research  projects  supported  by  polar  programs  are  primarily  those  in  the  geoscience  and  life  science 
disciplines.  They  also  include  interdisciplinary  programs  such  as  Arctic  Systems  Science  (ARCSS),  arctic 
social  sciences,  and  astronomy  and  astrophysics  at  the  South  Pole. 

The  polar  regions  represent  natural  laboratories  for  investigating  the  upper  atmosphere,  high  latitude  and 
cold  climate  phenomena,  and  the  weather.  Studies  focus  on  the  solid  earth,  the  overlying  glacial  and 
surrounding  sea  ice,  the  oceans,  the  atmosphere,  and  the  terrestrial  and  marine  biota  The  dry 
atmosphere  and  continuous  viewing  allowed  by  the  US.  station  at  the  South  Pole  provide  unique 
opportunities  for  astrophysical  observations.  Ocean  studies  address  the  dynamics,  paleontology,  and 
ecology  of  the  seas  surrounding  the  Antarctic  continent  especially  as  influenced  by:  low  temperatures, 
long  periods  of  daylight  and  darkness,  sea  ice  dynamics  and  high  nutrient  contents.  Earth  sciences 
address  geology,  geophysics,  glaciology,  and  plate  tectonics.  These  research  efforts  seek  to  place 
environmental  processes  in  a  global  context. 

Polar  research  programs  also  fund  curatorial  centers  for  storing  and  distributing  ice-  and  ocean-sediment 
cores,  and  for  sorting  and  distributing  natural  history  specimens;  publications  that  disseminate  polar 
research  information;  and  development  of  scientific  advice  through  support  of  the  Polar  Research  Board  of 
the  National  Research  Council. 

Centers 

Polar  Programs  includes  a  single  center,  the  Center  for  Astrophysical  Research  in  Antarctica  (CARA), 
which  conducts  research  in  both  astronomy  and  astrophysics  at  the  South  Pole  In  FY  1995  CARA  will 
have  a  budget  of  $3.56  million,  an  increase  of  $330,000  over  FY  1994. 

CARA  provides  the  critical  mass  of  astronomers  and  astrophysicists  for  the  development  of  the  South 
Pole  Station  as  an  observatory.  It  includes  16  researchers  and  48  graduate  students.  Educational 
outreach  involves  hundreds  of  inner-city  Chicago  school  children  in  astronomy  activities.  AT&T  and 
Rockwell  International  are  major  corporate  participants 
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Facilities 

The  $167.02  million  for  facilities  and  their  operation  make  possible  U.S.  antarctic  research  by  providing  the 
necessary  infrastructure  for  scientists  and  their  instruments.  Of  this  amount,  $62  60  million  is  logistical 
support  provided  by  DOD.  The  balance,  $104.42  million,  is  for  operations,  facilities  and  science  support 

Major  facilities  follow: 

•  Stations  -  three  are  maintained  by  the  U.S. 

McMurdo  Station,  the  main  science  and  logistics  base,  on  Ross  Island  2,200  miles  south  of 
Christchurch,  New  Zealand  (summer  population,  1,200). 

-  South  Pole  Station,  located  2  miles  high  on  top  of  the  polar  ice  cap  is  an  unparalleled  platform  for 
atmosphenc  and  astronomic  research  (summer  population,  125). 

-  Palmer  Station,  primarily  for  biological  and  ecosystem  research,  on  an  island  adjacent  to  the 
Antarctic  Peninsula  (summer  population,  42). 

•  Aircraft 

-  Seven  ski-equipped  C-130  aircraft  are  operated  for  the  program  by  the  Navy  to  provide  inter-  and 
intra-  continental  transportation  and  field  support.  An  additional  LC-130  was  funded  in  FY  1993. 

-  Six  Navy  UH-1N  helicopters  provide  field  support  and  search  and  rescue. 

-  Two  leased  ski-equipped  Twin  Otter  aircraft  provide  field  support. 

•  Research  Vessels 

-  NSF  via  its  support  contractor  leases  two  research  vessels,  the  RA/  NATHANIEL  B.  PALMER,  a 
year-old,  specially-constructed  research  icebreaker,  and  the  R/V  POLAR  DUKE,  which  is  also 
used  to  supply  Palmer  Station. 

-  The  10-year  lease  for  POLAR  DUKE  will  expire  at  the  end  of  1994.  A  competition  for  a 
successor  for  POLAR  DUKE  will  be  conducted  in  the  spring  of  1994.  Because  of  the  additional 
research  capacity  provided  by  R/V  PALMER,  a  ship  with  capability  equivalent  to  POLAR  DUKE 
will  meet  program  requirements;  thus,  no  increase  in  funding  is  planned. 

•  Icebreaker 

-  Each  January  a  Coast  Guard  icebreaker  breaks  the  channel  to  McMurdo  Station  for  a  tanker  and 
supply  ship,  and  provides  some  science  support. 

•  Operations  Support 

-  The  civilian  contractor,  Antarctic  Support  Associates,  operates  the  stations,  leases  private  ships 
and  planes,  constructs  facilities,  and  provides  science  support  (400-600  people,  depending  on  the 
season). 

Education  and  Training 

Education  and  training  efforts  are  supported  at  a  level  of  $1.30  million  in  FY  1995,  the  same  as  FY  1994. 
Activities  are  directed  primarily  to  research  expenence  for  college  undergraduates  and  faculty  In  addition, 
because  of  the  special  interest  of  polar  regions  to  precollege  students,  special  activities  are  addressed  to 
them  including  opportunities  for  field  work  in  Antarctica  mentored  by  experienced  scientists. 
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Number  of  People  Involved  in  Polar  Programs  Activities 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

700 

730 

770 

270 

280 

290 

130 

140 

150 

280 

290 

310 

110 

120 

120 

1.490 


1,560 


1.640 


Polar  Programs  Funding  Profile 


FY  1993 
Estimate 


Total  Number  of  Awards 


416 


FY  1994 
Estimate 


437 


FY  1995 
Estimate 


459 


Statistics  for  Competitive  Awards; 
Number 
Funding  Rate 

Median  Annualized  Award  Size 
Average  Annualized  Award  Size 
Average  Duration  (yrs.)  \1 


168 

180 

195 

59% 

47% 

46% 

$70,984 

$78,000 

$86,000 

$135,693 

$135,000 

$135,000 

2.4 

2.5 

2.5 

1\  Average  Duration  includes  research  projects  only. 


CHANGES  IN  BUDGET  STRUCTURE 

As  part  of  an  Administration  effort  to  reduce  the  administrative  burden  associated  with  maintaining  a  large 
number  of  separate  appropnations,  the  US.  Polar  Research  Programs  and  the  U.S.  Antarctic  Logistical 
Support  appropriations  are  merged  with  the  Research  and  Related  Activities  appropriation  In  FY  1995. 
This  results  in  a  smaller  number  of  appropriation  accounts  and  a  consolidation  of  research  activities 
together  with  their  support. 
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U.S.  POLAR  RESEARCH  PROGRAMS 


$162,830,000 


The  FY  1995  Budget  Request  for  US  Polar  Research  Programs  is  $162.83  million,  an  increase  of  $4.73 
million,  or  3  0  percent,  over  the  FY  1994  Current  Plan  of  $158  10  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount   Percent 

U.S.  Arctic  Research  Program 
US.  Antarctic  Research  Program 
Operations  and  Science  Support 
U.S.  Antarctic  Logistical  Support  /I 

Total,  US  Polar  Research  Program 

22.10 
26.73 
72.85 
5910 

2520 

2848 

104  42 

27.38 

31.03 

10442 

2  18          87% 
2.55          9.0% 
0.00         00% 

$18078 

$158.10 

$162.83 

$4.73          3  0% 

1/  Moved  to  U.S  Antarctic  Logistical  Support  Activities  in  FY  1994 

Research  in  the  Arctic  and  the  Antarctic  reflects  scientific  interest  stretching  from  the  ocean  bottom 
through  the  ice  cover  and  into  space  where  the  interaction  of  solar  radiation  with  the  Earth's  atmosphere 
begins  In  addition,  South  Pole  astronomy  and  astrophysics  are  increasing  in  importance  as  a  result  of 
successful  new  activities  there. 

Research  in  Strategic  Areas 

Examples  of  research  in  strategic  areas  include: 

(Millions  of  Dollars) 

FY  1994     FY  1995      Percent 
Estimate    Estimate      Change 

Biotechnology 

Environmental  Research 

High  Performance  Computing  &  Communications 

Science,  Math.  Engineering  and  Technology  Education 

U.S.  Global  Change  Research  Program 

Note:  Proiecas  wtiich  have  strong  connections  to  the  goals  and  objectives  of  more  than  one  initiative  are 
difficajit  to  attnbiite  to  single  initiative  In  an  effort  to  present  a  more  precise  measure  of  its  research  and 
education  initiatives,  NSF  will  redefine  its  internal  data  collection  and  analysis  capabilities  so  that  the  allocation 
of  resources  for  these  initiatives  can  be  shown  in  a  mutually  exclusive  manner 

The  FY  1995  budget  request  of  $22.20  million  for  the  U.S.  Global  Change  Research  Program  includes: 

•  Research  in  Arctic  Systems  Science  that  supports  regional  investigations  to  provide  input  for  the 
modeling  of  global  climate  change  and  to  assess  the  impact  of  change  on  arctic  living  resources. 

•  In  the  Antarctic,  research  on  the  ozone  hole  and  biological  effects  of  associated  increased  ultraviolet 
radiation,  ocean  ecosystem  research,  and  participation  in  the  antarctic  aspects  of  world-wide  global 
change  ocean  programs  such  as  Joint  Global  Ocean  Flux  Studies  which  addresses  the  capacity  of  the 
Antarctic  Ocean  to  absorb  "excess"  greenhouse  gases  such  as  C02. 


2.43 

2.43 

0.0% 

5.82 

6.32 

8.6% 

0.18 

0.18 

0.0% 

1.18 

1.18 

00% 

2000 

22.20 

110% 
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In  the  other  special  emphasis  areas: 

•  Antarctic  participation  in  the  communications  portion  of  the  High  Performance  Computing  and 

Communications  initiative  is  directed  at  telemetering  large  data  streams  from  Antarctica  to  the  U.S. . 

•  Efforts  in  the  Science,  Mathematics,  Engineering  and  Technology  Education  initiative  are  directed 
at  college  students  and  faculty. 

•  Biotechnology  efforts  focus  on  the  application  of  molecular  techniques  to  address  major 
environmental  research  questions  such  as  adaptation  of  organisms  to  extreme  climatic  conditions  and 
bioremediaCon  of  polar  environments. 

•  Environmental  Research  includes  investigations  of  physical,  chemical  and  biological  processes 
within  local  environments  in  both  polar  regions  and  research  specifically  aimed  at  improved 
environmental  protection. 

Research  in  these  areas  of  special  emphasis  is  supported  through  both  the  U.S.  Arctic  Research  Program 
and  the  U.S.  Antarctic  Research  Program. 

U.S.  Arctic  Research  Program 

The  U.S.  Arctic  Research  Program  includes  tvi^o  components  : 

(Millions  of  Dollars) 


FY  1993 
Actual 

FY  1994 

Cun-ent 

Plan 

FY  1995 
Request 

Arctic  Research  Projects 
Arctic  Research  Commission 

21.57 
0.53 

24.64 
0.56 

26.81 
0.57 

Total,  Arctic  Research  Program 

$22.10 

$25.20 

$27.38 

About  75  percent  of  NSF  support  for  university-based  arctic  research  is  provided  by  Arctic  Research 
Projects.  Projects  involve  the  arctic  ocean,  atmosphere,  land  areas  and  their  people,  plants  and  wildlife. 
In  addition  to  individual  projects  supported  in  the  various  disciplines,  the  Arctic  Systems  Science  (ARCSS) 
program  focuses  on  understanding  the  arctic  component  of  global  climate  change.  In  addition  to 
supporting  arctic  research,  the  Arctic  Research  Program  funds  the  Arctic  Research  Commission,  an 
independent  Federal  agency  funded  through  NSF 

The  FY  1995  Budget  Request  includes: 

•  Arctic  Systems  Science  (ARCSS),  part  of  the  U.S.  Global  Change  Research  Program,  totals  $14.10 
million  in  FY  1995,  an  increase  of  $1.20  million  Ongoing  activities  include  paleoclimate  research 
based  on  Greenland  ice  cores  and  on  sediments  from  arctic  lakes.  Land-ocean-ice-atmosphere 
interactions  are  also  investigated  to  provide  input  for  improved  climate  modeling.  ARCSS  is  the 
principal  source  of  Arctic  information  and  data  to  the  intemational  global  change  and  global 
environmental  health  programs  such  as  IGBP  (Intemational  Geosphere  Biosphere  Program),  GEWEX 
(Global  Energy  and  Water  Cycle  Expenment),  and  MAB  (Man  and  the  Biosphere  Program).  The 
increase  in  FY  1995  will  support  expanded  ARCSS  land  and  ocean  investigations,  and  initiate  a  new 
project,  SHEBA  (Surface  Heat  Budget  for  the  Arctic  Ocean),  to  provide  critical  cloud  and  ocean 
surface  radiation  information  needed  for  global  climate  modeling. 
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•  other  arctic  research  projects  are  in  arctic  biological,  atmospheric,  ocean,  earth  and  social  sciences. 
Much  of  this  research  relates  to  global  change  or  local  environmental  issues  The  budget,  totaling 
$1 1 .74  million  in  FY  1994,  increases  by  $970,000  to  $12.71  million  in  FY  1995  across  these  areas. 

U.S.  Antarctic  Research  Program 

The  U.S  Antarctic  Research  Program  (USARP)  budget  for  FY  1995  totals  $31.03  million,  an  increase  of 
$2.55  million.  The  program  supports  over  110  research  projects  in  Antarctica  each  year.  This  research, 
best  or  uniquely  carried  out  in  Antarctica,  provides  a  key  element  of  U.S.  presence  there  Investigations 
focus  on  the  earth,  the  ice,  surrounding  oceans,  the  atmosphere  and  terrestrial  and  marine  biota.  The 
cold,  dry  atmosphere  at  the  South  Pole  Station  is  ideal  for  several  kinds  of  astronomical  and  astrophysical 
investigations.  Because  conduct  of  research  in  Antarctica  is  expensive,  significant  attention  is  devoted  to 
the  preparation  for  projects  deployed  there    Data  analysis  and  modeling  is  supported  as  well. 

The  FY  1995  budget  increase  of  $2.55  million  will  provide  for: 

•  global  change  research  aboard  the  icebreaking  research  vessel,  RA/  NATHANIEL  B  PALMER,  and 
computer  simulation  modeling  of  Antarctic  data  sets; 

•  environmental  research  activities  conducted  at  the  newly  completed  McMurdo  science  laboratory, 
and 

•  research  in  astronomy  and  space  physics  that  capitalizes  on  the  unique  location  of  the  South  Pole 
Station. 


Operations  and  Science  Support 

Antarctic  Operations  and  Science  Support  makes  research  in  Antarctica  possible  by  providing  the  required 
facilities,  environmental  protection  and  much  of  the  other  support. 

The  breakout  of  science  support,  operations  and  environmental  protection  funding  follows: 

FY  1994      FY  1995 
Estimate     Estimate 

Science  Support 
Operations  and  Facilities 
Environmental  Protection 

Total,  Antarctic  Operations  &  Science  Support  $104.4        $104.4 


While  there  is  no  change  from  FY  1994  in  the  total  budget  request  for  FY  1995,  there  are  shifts  within  the 
total. 

•  The  apparent  decrease  in  science  support  reflects  the  consolidation  of  part  of  the  Navy  Science 
Support  under  U.S.  Antarctic  Logistical  Support  Activities. 

•  The  increase  in  operations  and  facilities  reflects  the  transfer  of  safety  and  health  efforts  from  U.S. 
Antarctic  Logistical  Support  Activities. 

•  The  increase  in  environmental  protection  reflects  the  shift  of  continuing  environmental  efforts  from 
US  Logistical  Support  Activities  to  Operations  and  Science  Support,  where  similar  activities  are 
currently  conducted     Environmental  protection  activities  are  aimed  at  minimizing  impact  of  program 
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59.6 

53.6 

40.8 

42.3 

4.0 

8.5 
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activities  on  the  antarctic  environment.  Major  efforts  have  been  and  will  continue  to  be  devoted  to 
mitigating  adverse  effects  of  past  activities.  All  solid  and  hazardous  w^aste  is  shipped  from  Antarctica. 
A  new  research  program  aimed  at  minimizing  environmental  damage  in  cold  regions  was  initiated  in 
FY  1994, 

Antarctic  science  support  and  operations  are  provided  primarily  by  a  contractor,  Antarctic  Support 
Associates  (ASA);  a  relatively  small  component  of  civilian  support  for  science  is  provided  by  the  Navy.  A 
Coast  Guard  Icebreaker  provides  access  to  McMurdo  Station  for  resupply  ships.  Other  agencies  also 
provide  technical  support  in  areas  of  expertise  such  as  construction  and  communications. 

Costs  by  major  program  category  follow: 

(Millions  of  Dollars) 


Antarctic  Support  Associates  (ASA^ 

Headquarters  -  project  administration 

Logistics  -  Transportation  of  cargo  and  people,  materials  and  inventory 

Continental  System  -  Operations  at  McMurdo  and  South  Pole 

Peninsul  and  Ships  -  ships  &  Palmer  Station  operations 

Engineering  -  construction  and  maintenance 

Science  Support  -  science  facility  &  field  camp  operations 

Information  Systems  -  data  handling  &  communications 

Safety,  Environment.  Health  -  shifted  from  US  Antarctic  Logistical  Support  Activities 

Overhead  and  Fee 

Subtotal,  ASA  $77.5         $84.5 

Other 


FY  1994 

FY  1995 

Estimate 

Estimate 

2.4 

2.5 

9.7 

10.0 

12.9 

13.3 

21.0 

22.5 

9.4 

70 

9.9 

10.2 

6.5 

6.7 

- 

6.0 

5.7 

6.3 

17.0 

11.0 

2.4 

2.5 

1.5 

1.7 

6.0 

4.7 

Navy  Support  of  Science  -  LC-130  and  helicopter  support 
Coast  Guard  Support    icebreaking  to  McMurdo  Station 
Other  Federal  Agencies  -  technical  and  science  support 
Other  Contractual  Support 

Subtotal,  Other  $26.9         $19.9 

Total,  Operations  and  Science  Support  $104.4      $104.4 

Anticipated  cost  increases  are  offset  by  a  decrease  in  construction  costs  as  projects  are  completed  under 
the  Engineering  category  of  the  ASA  budget  -  such  as  the  move  of  Williams  Field  skiway .  This  move  was 
made  necessary  by  an  iceshelf  flow  of  several  hundred  feet  per  year,  and  the  breaking  of  its  seaward 
edge.  The  requirement  for  replacement  provided  an  opportunity  to  restructure  facilities  to  increase 
efficiency. 
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U.S.  ANTARCTIC  LOGISTICAL  SUPPORT  ACTIVITIES 


$62,600,000 


The  FY  1995  budget  request  for  Antarctic  Logistical  Support  Activities  is  $62.60  million,  the  same  as  FY 
1994. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount     Percent 

U.S.  Antarctic  Logistical  Support 
Safety,  Environment  and  Health 
Aircraft  Procurement 

Total,  U.S.  Antarctic  Logistical  Support 

0.00* 
14.07 
49.36 

56.60 
6.00 
0.00 

6260 
0.00 
0.00 

6.00          11% 
(6.00)      -100% 
0.00            n/a 

63.43 

62.60 

62.60 

0.00            0% 

•  Funded  in  Operations  and  Science  Support  in  FY  1993 


US    Antarctic  Logistical  Support  is  managed  by  the  Naval  Support  Force  Antarctica  and  provided 
primarily  by  the  Navy  and  other  DOD  components.  The  major  elements  of  the  budget  are: 

•  Personnel,  the  largest  cost  element,  includes  about  700  military  personnel  of  the  Naval  Support  Force 
Antarctica  (NSFA)  and  Antarctic  Development  Squadron  Six  (VXE-6).  Air  logistics  includes  the  cost  of 
VXE-6  flight  activity  and  aircraft  maintenance  and  upgrade  Also  included  are  the  costs  of  additional 
chartered  airiift  by  the  US  Air  Force  and  the  109th  Tactical  Airlift  Group  of  the  New  York  Air  National 
Guard,  and  of  personnel  transportation  in  connection  with  the  Antarctic  Program.  The  Navy  expenses 
not  budgeted  here  are  part  of  the  LC-130  and  helicopter  direct  support  of  science  projects,  these  are 
funded  as  part  of  the  Operations  and  Science  Support  in  the  Polar  Research  Activity. 

•  Surface  Transportation  costs  include  the  charter  of  a  Military  Sealift  Command  cargo  ship  for  the 
resupply  of  McMurdo  Station,  as  well  as  surface  freight  charges. 

•  Maintaining  and  operating  the  air  logistics  infrastructure  on  the  Antarctic  Continent,  particularly 
airfields  near  McMurdo  Station,  providing  fuel  for  station  operations,  etc 

•  Support  of  the  logistics  facilities  of  the  Naval  Support  Unit  in  Christchurch,  New  Zealand,  and  of  NSFA 
and  VXE-6  in  California. 

•  Procurement  costs,  primarily  associated  with  aircraft  navigation  system  improvements  plus  other 
procurements  by  NSFA,  to  allow  the  provision  of  logistics. 
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The  following  table  shows  details  for  FV  1994  and  FY  1995. 

(Million  of  Dollars) 


FY  1994 

FY  1995 

Estimate 

Estimate 

23.5 

27.2 

4.0 

4.3 

13.4 

15.4 

5.1 

5.1 

7.3 

7.3 

1.9 

1.9 

1.4 

1.4 

Personnel  -  NSFA  and  VXE-6 

Travel  -  by  Navy  personnel 

Flight  Operations  -  aircraft  operations  &  maintenance,  chartered  airlift 

Surface  Transportation  -  ship  &  associated  costs 

Antarctic  Continental  Operations  -  ground  fuel  &  aircraft  operations 

U.S.  /  N.Z.  Operations  -  facilities  operations  &  maintenance 

Contracts  and  Procurements 

Total  $56.6  $62.6 


The  increases  in  personnel  and  flight  operations  reflect  consolidation  of  logistics  previously  funded 
through  Operations  and  Science  Support. 

The  Safety,  Environment  and  Health  initiative  is  completed  in  FY  1994.  However,  activities  started  under 
that  initiative,  such  as  removal  of  all  solid  waste  from  Antarctica  rather  than  burning  it  or  leaving  it  in 
dumps  are  continuing  These  efforts  will  be  consolidated  in  FY  1995  under  the  operations  portion  of  the 
U.S.  Polar  Research  Programs  Activity. 

Acquisition  of  the  LC-130  aircraft  funded  in  FY  1993  is  underway  through  the  Department  of  Defense. 
Delivery  is  expected  at  about  the  end  of  calendar  year  1995.  A  revised  long-range  plan  for  LC-130 
acquisition  is  t>eing  formulated  as  part  of  a  report  on  future  DOD  support  of  the  U.S.  Antarctic  Program 
that  is  due  to  the  Appropriations  Committees  on  May  1,  1994. 
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CRITICAL  TECHNOLOGIES  INSTITUTE  $2,000,000 


The  FY  1995  Budget  Request  for  the  Critical  Technologies  Institute  (CTI)  is  $2.00  million,  an  Increase  of 
$0.50  million,  or  33.3  percent,  over  the  FY  1994  Current  Plan  of  $1.50  million. 


(Millions  of  Dollars) 

FY  1993 

Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount     Percent 

Critical  Technologies  Institute 

$1.00 

$1.50 

$2.00 

$0.50       33.3% 

The  Critical  Technologies  Institute  is  a  Federally-Funded  Research  and  Development  Center  that 
provides  analytical  support  to  the  Office  of  Science  and  Technology  Policy.  Policy  guidance  for  the 
Institute  is  provided  by  an  interagency  Operating  Committee  which  functions  as  the  governing  board  of 
the  Institute,  The  Institute  provides  assistance  to  OSTP  to  identify  near-term  and  long-term  objectives 
for  research  and  development;  analyze  the  production  capability  and  economic  viability  with  respect  to 
such  technologies;  and  provide  options  for  achieving  those  objectives. 

The  National  Science  Foundation's  sponsorship  will  continue  to  consist  of  financial,  management,  and 
audit  oversight.  The  Institute  itself  is  operated  as  a  separate  entity  by  the  present  contractor,  RAND 
corporation. 

Policy  guidance  for  the  Institute  is  provided  by  an  Operating  Committee.  The  Operating  Committee, 
comprised  of  the  Secretaries,  or  their  designees,  of  Defense,  Health  and  Human  Services,  Energy,  and 
Commerce,  the  Administrator  of  NASA,  the  Director  of  the  National  Science  Foundation,  and  four  other 
members  named  by  the  President,  will  set  the  Institute  policy,  priorities,  and  goals,  and  will  submit  an 
annual  report  to  the  President. 

The  FY  1 995  budget  request  includes: 

•  Analytic  activities  in  support  of  OSTP  ($  0.9  million).  Tasks  are  undenway  on  behalf  of  each  of  the 
four  OSTP  associate  directors  for  Technology,  Science,  Environment,  and  National  Security  and 
International  Affairs.  Some  of  the  work  is  for  specific  directorates,  such  as  uses  of  technology  in 
education  and  training,  or  support  of  the  electronics  working  group;  other  work  is  of  interest  across 
the  OSTP  structure,  as  for  instance,  work  on  space  policy  and  environmental  technology.  In  each 
instance,  CTI  and  OSTP  have  worked  to  specify  analysis  that  will  assist  OSTP  in  considering  options 
for  future  decisions. 

•  Requests  regarding  performance  goals  for  Federal  investment  in  science  and  technology,  support  of 
the  National  Critical  Technologies  Panel,  and  industry  studies  such  as  the  one  recently  completed  on 
the  U.S.  machine  tool  industry  ($  0.3  million).  CTI  also  provides  assistance  to  OSTP  with  specific 
requests  placed  by  the  Congress. 

•  The  development  of  a  comprehensive  and  detailed  database  of  Federal  research  and  development 
effort  that  is  being  used  in  the  eariy  work  of  the  committees  of  the  National  Science  and  Technology 
Council.  {$  0.8  million).  CTI  is  also  developing  capabilities  that  will  be  valuable  for  broad  application 
by  OSTP  and  other  parts  of  the  government. 
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EDUCATION  AND  HUMAN  RESOURCES  $586,000,000 

The  FY  1995  Budget  Request  for  Education  and  Human  Resources  (EHR)  is  $586.00  million,  an 
increase  of  $16.40  million,  or  2.9  percent,  over  the  FY  1994  Current  Plan  of  $569.60  million. 


FY  1994 

FY  1993 

Current 

FY  1995 

Change         | 

Actual 

Plan 

Request 

Amount 

Percent 

Systemic  Reform 

82.29 

109.98 

117.98 

8.00 

7.3% 

Elementary,  Secondary  and  Informal  Education 

184.68 

198.28 

199.28 

1.00 

0.5% 

Undergraduate  Education 

61.91 

81.01 

83.01 

2.00 

2.5% 

Graduate  Education  and  Research  Development 

85.41 

66.46 

71.06 

4.60 

6.9% 

Human  Resource  Development 

49.61 

66.39 

66.39 

0.00 

0.0% 

Research,  Evaluation  and  Dissemination 
Total,  EHR 

41.16 

47.48 

48.28 

0.80 

1.7% 

$505.06 

$569.60 

$586.00 

$16^ 

2.9% 

Education  and  Human  Resources  (EHR)  responsibility  is  to  define  and  fund  programs  and  projects  that 
support  the  educational  aspects  of  the  Foundation's  mission.  The  programs  supported  by  EHR  represent 
a  cohesive  and  comprehensive  set  of  activities,  augmented  by  informal  science  experiences,  which 
encompass  every  level  of  education  and  every  region  of  the  country.  Providing  direct  support  to 
students  and  teachers,  these  programs  offer  a  level  of  commitment,  visibility,  and  continuity  that  is 
responsive  to  the  national  concern  wWh  science,  mathematics,  engineering  and  technical  education. 
EHR  also  plays  a  major  role  in  developing  human  resources  for  science  and  engineering. 

In  FY  1991,  EHR  initiated  the  only  major  federal  agency  program  encompassing  comprehensive, 
systemic  approaches  to  improve  science  and  mathematics  education,  particulariy  at  the  K  -12  level.  The 
Statewide  Systemic  Initiatives  (SSI),  followed  by  the  Urban  Systemic  Initiatives  (US!)  in  FY  1993  and  the 
Rural  Systemic  Initiatives  (RSI)  in  FY  1994,  illustrate  this  approach.  The  focus  is  on  whole  systems 
aimed  at  making  improvements  in  science,  mathematics  and  technology  education  at  the  state  level, 
major  urban  centers,  and  rural  areas  through  the  involvement  of  broad  partnerships  in  the  development 
of  goals,  solutions  and  actions.  The  goal  of  total  system  reform  is  based  on  the  underlying  philosophy 
that  all  students  can  learn  and  achieve  in  science  and  mathematics  at  much  higher  levels  than  at 
present. 

EHR  participates  in  several  interagency  initiatives: 

•  Science,  Mathematics,  Engineering  and  Technology  Education  (SMETE)  initiative  will  total 
$531.66  million  in  FY  1995.  This  initiative  addresses  many  of  the  challenges  posed  by  the  National 
Education  Goals  established  by  the  President  and  the  nation's  govemors  in  1 990. 

-  Advanced  Technology  Education  (ATE),  a  new  program,  established  in  FY  1994  to  meet  the 
increasing  demands  for  a  highly-skilled,  competitive  workforce,  will  continue  to  tje  a  major  focus 
in  the  SMETE  initiative  in  FY  1995. 

•  High  Performance  Computing  and  Communications  (HPCC)  initiative,  including  the  Information 
Infrastructure  Technology  and  Applications  (IITA)  component,  will  total  $17.87  million  in  FY 
1995.  In  the  Applications  of  Advanced  Technology  (AAT)  program,  EHR  supports  the  expansion  of 
the  Networking  Infrastructure  for  Education  (NIE)  test  beds,  demonstration  projects,  and  research 
and  development  related  to  interagency  collaborations. 

•  Participation  in  the  Biotechnology  initiative  in  FY  1995  will  total  $11.80  million,  and  in  the 
Advanced  Materials  and  Processing  Program  initiative  the  total  will  be  $7.10  million. 
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Participation  in  these  activities  will  help  create  a  sustainable  infrastructure  for  education  reform  and 
expand  other  NSF  initiatives.  The  following  table  details  the  Science,  Mathematics,  Engineering  and 
Technology  Education  (SMETE)  initiative  support  by  level  of  education. 


SUPPORT  BY  EDUCATION  LEVEL 


(Millions  of  Dollars) 


FY  1994     FY  1995  Change 

Estimate    Estimate    Amount     Percent 


K-12 

Undergraduate 

Graduate 

Public  Understanding  of  Science 

SMETE  Total 

Other* 
TOTAL,  EHR 


351.18 

360.05 

8.87 

2.5% 

99.81 

102.25 

2.44 

2.4% 

58.79 

63.39 

4.60 

7.8% 

6.03 

5.97 

(0.06) 

(1 .0%) 

515.81 

531.66 

15.85 

3.1% 

53.79 

54.34 

0.55 

1 .0% 

$569.60      $586.00 


16.40 


2.9% 


*  includes  EPSCoR,  Faculty  Awards  tor  Women,  Visiting  Professorship  for  Women,  and  Minority  Research  Centers  for  Excellence 

EHR  plays  a  major  role  in  science,  mathematics  engineering  and  technology  education,  funding  about 
thirty  percent  of  the  total  federal  effort  in  FY  1995.  The  FY  1995  budget  request  by  level  of  education 
includes: 


K-12  Support 

Support  at  the  K-12  level  totals  $360.05  million,  an  increase  of  $8.87  million  over  the  FY  1994  estimate. 
This  support  is  focused  primarily  in  the  Systemic  Reform  and  Elementary,  Secondary  and  Informal 
Science  Activities  of  EHR. 

•  Systemic  Reform  activities  increases  $8.00  million,  or  10.2  percent  to  total  $86.06  million.  The 
Urban  Systemic  Initiatives  (USI)  will  increase  $6.00  million,  enabling  six  to  ten  of  the  awardee  cities 
to  continue  to  the  planned  second-year  level.  The  Rural  Systemic  Initiatives  (RSI)  will  increase  $2.0 
million,  providing  one  to  two  implementation  awards.  The  Statewide  Systemic  Initiatives  (SSI)  is 
sustained  at  the  FY  1994  level  with  26  ongoing  awards.  The  Improving  America's  Schools  Act  of 
1993  will  target  school  attendance  in  areas  with  a  high  percentage  of  low  income  school  children. 
Some  of  these  areas  are  being  addressed  by  NSF's  rural  and  urban  initiatives. 

•  Advanced  Technological  Education  (ATE)  a  new  program  in  FY  1994,  will  increase  $1.00  million 
for  a  total  of  $5.83  million.  ATE,  jointly  operated  in  the  Elementary,  Secondary  and  Informal  Science 
and  the  Undergraduate  Education  Activities,  promotes  improvement  in  secondary  curricula  and 
instruction  to  help  in  the  transition  of  students  to  the  high-performance  workforce.  The  FY  1995 
increase  provides  support  for  instructional  materials  for  improving  course  and  curnculum. 

•  Presidential  Awards  for  Excellence  in  Science  and  Mathematics  Teaching  totals  $4.20  million, 
awards  two  science  and  two  mathematics  teachers  from  each  state,  and  each  of  the  four 
jurisdictions:  the  District  of  Columbia,  Puerto  Rico,  the  Department  of  Defense  Dependent  Schools, 
and  the  United  States  Temtories  (Guam,  American  Samoa,  the  Commonwealth  of  Northern 
Marianas,  and  the  Virgin  Islands)  each  year. 

•  Other  K-12  activities  will  be  sustained  at  the  FY  1994  level.  This  substantial  ongoing  funding  will 
permit  continued  support  of  the  Teacher  Enhancement  Program  ($100.80  million),  Instructional 
Materials  Development  ($42.45  million),  Informal  Science  Education  ($29.75  million),  the  K-12 
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programs  for  minorities  ($14.83  million),  the  Young  Scholars  program  ($11.00  million)  and  Teacher 
Preparation  ($18.00  million).  The  Research,  Evaluation  and  Dissemination  (RED)  Activity  also  has 
selected  activities  in  research  studies  and  evaluation  supporting  K-12  education  in  FY  1995  ($34.82 
million). 

Undergraduate  Support 

Support  at  the  undergraduate  level  is  $102.25  million,  an  increase  of  $2.44  million  over  the  FY  1994 
level.  This  support  is  focused  primarily  in  the  Undergraduate  Education  and  Human  Resource 
Development  Activities.  This  funding  also  supports  evaluation  of  undergraduate  programs  in  the 
Research,  Evaluation  and  Dissemination  Activity.  A  description  of  some  of  the  programs  supported: 

•  Course  and  Curriculum  (322.24  million)  supports  the  intellectual  effort  necessary  to  restructure 
courses  and  curriculum  in  light  of  current  needs,  new  technologies,  improved  teaching  methods,  and 
new  knowledge  within  and  across  disciplines. 

•  Instrumentation  and  Laboratory  Improvement  ($23.00  million)  supports  projects  designed  to 
generate  new  and  improved  approaches  to  laboratory  and  field-based  instruction. 

•  Advanced  Technology  Education  (ATE)  ($11.77  million)  supports  improvements  in  advanced 
technological  education  at  the  national  and  regional  level.  The  $2.00  million  increase  will  go 
towards  new  centers  and  expansion  of  projects  for  ATE. 

•  Other  undergraduate  activities  remain  close  to  FY  1994  levels.  This  substantial  ongoing  funding  will 
permit  continued  support  for  Faculty  Enhancement  ($8.00  million)  and  support  for  minority  programs, 
such  as  the  Alliances  for  Minority  Participation  ($27.00  million). 

Graduate  Support 

Support  at  the  graduate  level  is  $63.39  million,  an  increase  of  $4.60  million  over  the  FY  1994  level.  This 
support  is  in  the  Graduate  Education  and  Research  Development  Activity. 

•  Graduate  Fellowships  increases  in  FY  1995  to  provide  for  modest  increases  in  both  the  stipend  and 
the  cost  of  education  allowance,  and  at  the  same  time  sustain  the  number  of  fellows  at 
approximately  2,400.  The  Graduate  Traineeship  program  will  be  sustained  at  the  FY  1994  level. 

Public  Understanding  of  Science 

Support  for  Public  Understanding  of  Science  projects  remains  close  to  the  FY  1994  level  of  $6.00 
million.  This  support  comes  from  both  the  Elementary,  Secondary,  and  Informal  Science  (ESIE)  and  the 
Research,  Evaluation  and  Dissemination  (RED)  Activities. 

•  Informal  Science  Education  in  ESIE  supports  projects  designed  to  provide  rich  and  stimulating 
environments  outside  of  school  where  individuals  of  all  ages,  interests,  and  backgrounds  can 
increase  their  appreciation  and  understanding  of  science,  mathematics,  and  their  applications. 

•  Research  in  Teaching  and  Learning  in  RED  focuses  on  public  literacy  in  science,  encompassing 
all  ages  from  kindergarten  through  adulthood. 

Additional  highlights: 

Following  on  the  successes  of  the  first  Invitational  Conference  in  February  1993,  EHR  will  host  a  second 
conference  on  February  24-26,  1994,  Building  the  System:  Making  Science  Education  Work.  This 
conference  continues  the  building  of  partnerships  among  local,  state  and  national  groups  for  effective 
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systemic  reform,  and  for  the  development  of  collaborative  strategies.  Successful  NSF-supported 
projects  in  mathematics  and  science  education  are  presented  that  are  proving  useful  in  systemic  reform. 

The  second  annual  national  conference  on  Diversity  in  the  Scientific  and  Technological  Workforce 

was  held  on  October  28-30,  1993,  in  Washington,  D.C.  The  conference  was  attended  by  more  than 
1,300  representatives  from  the  Congress,  colleges,  universities,  industry,  professional  associations,  and 
federal  and  state  agencies.  Over  300  students  in  NSF-supported  projects,  as  well  as  200  K-12  and 
college  students,  from  local  areas,  attended  this  conference. 


Number  of  People  Involved  in  EHR  Activities 


Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K-12  Teachers 

K-12  Students 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

4,540 

5,330 

5,420 

1,450 

1,630 

1,650 

280 

340 

350 

4,070 

4,460 

4,560 

4,900 

6,810 

6,840 

46,070 

55,070 

59,370 

11,010 

12,770 

12,770 

Total  Number  of  People 


72,320 


86,410 


90,960 


EHR  Funding  Profile 


FY  1993 
Estimate 


FY  1994 
Estimate 


FY  1995 
Estimate 


Total  Number  of  Awards 


2.255 


2,638 


2,700 


Statistics  for  Competitive  Awards: 
Number 
Funding  Rate 

Median  Annualized  Award  Size 
Average  Annualized  Award  Size 
Average  Duration  (yrs.)  \1 


1,268 

1,300 

1,300 

25% 

24% 

23% 

$40,353 

$41 ,000 

$42,000 

;i04,953 

$108,000 

$110,000 

1.6 

1.7 

1.7 

1\  Average  Duration  includes  all  awards. 
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SYSTEMIC  REFORM  $117,980,000 


The  FY  1995  Budget  Request  for  the  Systennic  Reform  (OSR)  Activity  is  $11 7.98  million,  an  increase  of 
$8.00  million,  or  7.3  percent,  over  the  FY  1994  Current  Plan  of  $109.98  million. 


(Millions  of  Dollars) 

FY1993 
Actual 

FY1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount     Percent 

Educational  System  Reform                                                        57.64 
Experimental  Program  to  Stimulate  Competitive  Research         24.65 

78.06 
31.92 

86.06 
31.92 

8.00       10.2% 
0.00         0.0% 

Total,  OSR                                                                                     $82.29 

$109.98 

$117.98 

$8.00         7.3% 

The  Systemic  Reform  Activity  supports  highly  focused  state,  urban  and  rural  reform  efforts  to  improve 
science,  mathematics,  engineering  and  technical  education  and  research.  These  programs  provide 
catalytic  support  for  cooperative  efforts  to  address  fundamental,  sustainable  changes  and  infrastructure 
development  in  states,  cities,  and  rural  regions.  Systemic  Reform  also  supports  other  efforts  In 
mathematics  and  science  education  including  activities  to  develop  national  standards. 

Educational  System  Reform  activities  through  the  Statewide  Systemic  Initiatives  (SSI),  Urban 
Systemic  Initiatives  (USI)  and  the  Rural  Systemic  Initiatives  (RSI)  encourage  and  facilitate  cooperation 
among  states,  cities,  rural  areas,  school  systems,  and  other  organizations  in  order  to  systemically  impact 
science,  mathematics,  and  technical  education. 

Experimental  Program  to  Stimulate  Competitive  Research  (EPSCoR)  is  designed  to  improve  the 
scientific  and  technological  capacity  of  states  with  less  developed  research  infrastructure,  thereby 
bringing  participant  states'  science  and  engineering  research  capabilities  to  nationally  competitive  levels. 
EPSCoR  currently  operates  in  eighteen  states  and  Puerto  Rico.  The  National  Science  Foundation  has 
invested  over  $100  million  in  EPSCoR  during  its  lifetime,  while  states  have  provided  over  $250  million  in 
support. 

Examples  of  ongoing  significant  projects: 

•  The  state  of  Louisiana  has  approximately  766,000  K-12  students  and  50,000  K-12  teachers. 
Louisiana's  five-year  SSI  award,  a  total  of  $10  million,  is  matched  by  an  additional  $10  million  from 
state  funds.  Since  the  initial  year  of  funding  of  the  Louisiana  SSI,  over  1 ,600  teachers  have  received 
in-depth,  high-quality  professional  development  in  mathematics  and  science.  Colleges  and 
universities  that  provide  teacher  education  are  undergoing  major  transformation  and  programs  are 
being  redesigned.  State  mathematics  and  science  curricula  and  assessment  frameworks  are  being 
developed  and  teacher  certification  requirements  are  being  reviewed  and  modified. 

•  During  FY  1993,  all  25  cities  eligible  for  USI  awards  were  engaged  in  an  intensive  planning  process. 
Each  city  is  designing  a  long-term  implementation  plan  to  significantly  improve  its  core  science  and 
mathematics  instructional  program. 

•  EPSCoR-supported  researchers  in  the  Wood  Science  and  Engineering  Research  Cluster,  at  the 
University  of  Maine,  have  developed  and  tested  stainless  steel  metal  connector  plates  which  will  be 
used  in  the  construction  of  two  experimental  timber  bridges.  Funding  for  construction  of  the  bridges 
will  be  provided  by  the  state  of  Maine. 

The  FY  1995  budget  request  includes: 

•  Educational  System  Reform  increases  by  $8.00  million,  or  10.2  percent,  to  a  total  of  $86.06 
million.  The  major  components  of  this  reform  effort  are: 
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Urban  Systemic  Initiatives  (USI),  begun  in  FY  1993,  increases  $6.00  million  for  a  total  of 
$25.00  million.  The  additional  $6.00  million  will  enable  some  of  the  awardee  cities  initial 
implementation  level  to  increase  from  $2.00  million  per  year  to  a  maximum  of  $3.25  million  per 
year.  The  USI-eligible  cities  are;  Atlanta,  Baltimore,  Boston,  Chicago,  Cincinnati,  Cleveland, 
Columbus,  Dallas,  Detroit,  El  Paso,  Fresno,  Houston,  Indianapolis,  Jacksonville,  Los  Angeles, 
Miami,  Memphis,  Milwaukee,  New  Orleans,  New  York,  Philadelphia,  Phoenix,  San  Antonio,  San 
Diego,  and  St.  Louis. 

Rural  Systemic  Initiatives  (RSI),  begun  in  FY  1994,  increases  $2.00  million  for  a  total  of  $3.50 
million.  This  increase  will  provide  one  to  two  implementation  awards  to  critical  rural  regions  of 
the  nation  comprised  of  counties  with  high  poverty  rates  and  which  are  underserved  in  science 
and  mathematics  education.  The  awards  will  enatjie  these  regions  to  undertake  systemic  reform 
of  science  and  mathematics  education. 

Statewide  Systemic  Initiatives  (SSI),  which  began  in  FY  1991,  is  sustained  at  the  FY  1994 
level  of  $54.76  million  for  up  to  26  ongoing  awards.  The  awardees  are  eligible  for  up  to  $10.00 
million  for  5  years,  and  they  provide  approximately  dollar-for-dollar  matching  funds.  The 
following  are  SSI  awards  by  year  of  initial  funding  -  FY  1991:  Connecticut,  Delaware,  Florida, 
Louisiana,  Montana,  Nebraska,  North  Carolina,  Ohio,  Rhode  Island,  and  South  Dakota;  FY 
1992:  California,  Georgia,  Kentucky,  Maine,  Massachusetts,  Michigan,  New  Mexico,  Puerto 
Rico,  Texas,  Vermont,  and  Virginia;  FY  1993:  Arkansas,  Colorado,  New  Jersey,  New  York,  and 
South  Carolina. 

•  EPSCoR  is  sustained  at  current  levels  after  significant  growth  in  FY  1994.  At  present,  18  states  and 
Puerto  Rico  have  active  awards  through  the  program.  Since  its  beginning,  EPSCoR  has  leveraged 
approximately  2.5-to-1  matching  funds.  The  participants  are:  Alabama,  Arkansas,  Idaho,  Kansas, 
Kentucky,  Louisiana,  Mississippi,  Maine,  Montana,  Nebraska,  Nevada,  North  Dakota,  Oklahoma, 
Puerto  Rico,  South  Carolina,  South  Dakota,  Vermont,  West  Virginia,  and  Wyoming. 

Figure  1  provides  a  map  of  the  distribution  of  Systemic  Reform  support:  states  with  Statewide  Systemic 
Initiatives  (SSI)  awards,  states  participating  in  EPSCoR  and  the  25  cities  that  are  eligible  to  participate  in 
the  Urban  Systemic  Initiatives  (USI). 

Number  of  People  Involved  in  OSR  Activities 


Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K-12  Teachers 

K-12  Students 

Total  Number  of  People  3,090  4,310  4,630 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

490 

630 

650 

190 

200 

210 

90 

120 

120 

290 

370 

390 

190 

210 

210 

1,840 

2,760 

3,030 

20 

20 

210 
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ELEMENTARY,  SECONDARY,  AND  INFORMAL  EDUCATION  $1 99,280,000 

The  FY  1995  Budget  Request  for  the  Elementary,  Secondary,  and  Informal  Education  (ESIE)  Activity  is 
$199.28  million,  an  increase  of  $1.00  million,  or  .05  percent,  over  the  FY  1994  Current  Plan  of  $198.28 
million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Cun-ent 

Plan 

FY  1995 
Request 

Change 
Amount        Percent 

Student  Support 

Curriculum  Development 

Teacher  Enhancement  and  Development 

Infonnal  Science  Education 

Total,  ESIE 

11.30 
40.18 
98.59 

34.61 

11.00 

44.12 

108.16 

35.00 

11.00 

45.12 

108.16 

35.00 

0.00 
1.00 
0.00 
0.00 

0.0% 
2.3% 
0.0% 
0.0% 

$184.68 

$198.28 

$199.28 

$1.00 

0.5% 

The  goals  of  the  Elementary,  Secondary,  and  Informal  Education  Activity  are  to  enable  all  students, 
pre-kindergarten  to  grade  12  (pre  K-12),  to  succeed  in  science,  mathematics  and  technology  education, 
as  well  as  promote  public  interest  and  literacy  in  these  fields.  The  programs  supported  in  this  Activity 
accelerate  progress  toward  meeting  the  National  Education  Goals  in  science  and  mathematics, 
established  in  1990  by  the  President  and  the  nation's  govemors;  develop  and  implement  high-quality 
instructional  materials  designed  for  the  success  of  all  students;  and  enhance  the  scientific,  mathematical 
and  pedagogical,  and  technical  knowledge  of  teachers  through  in-service  training. 

The  impact  of  ESIE  programs  is  demonstrated  as  follows: 

•  Strengthening  the  abilities  of  the  instructional  workforce  immediately  helps  to  improve  student 
performances.  In  Kentucky,  in  collaboration  with  a  Statewide  Systemic  Initiatives  (SSI)  award,  in- 
service  teacher  training  is  bringing  standards-based  mathematics  to  every  middle  school  classroom. 
In  Oakland,  CA,  all  1,050  elementary  science  teachers  are  leaming  how  to  use  exemplary  NSF- 
supported  science  curriculum  materials  and  to  develop  technology  topics  critical  to  local  industry. 

•  Effective  use  of  technology  and  the  media  can  increase  the  numbers  of  students  exponentially  who 
benefit  from  NSF-supported  materials.  Project  Mathematics!  videos,  already  viewed  by  1 .2  million 
students,  eamed  a  1993  Silver  Medal  at  the  New  York  Film  and  Video  Festival.  Kids  Network,  a 
curriculum  project  that  links  students  and  scientists  all  over  the  worid  is  now  used  in  over  300,000 
classrooms  In  the  United  States  and  five  foreign  countries. 

•  An  example  of  empowering  the  community  and  parents  to  be  a  part  of  the  education  solution  is 
evidenced  by  Project  EXCEL-MAS,  a  program  for  delivering  bilingual  math  and  science  curriculum 
and  materials  to  "at  risk"  Hispanic  elementary  and  middle  school  students  and  their  parents. 
Coalitions  of  community  and  school-based  organizations  link  informal  and  formal  education 
communities.  The  Magic  School  Bus  Museum  collaboration  brings  together  seven  museums  to 
develop  instructional  materials,  exhibits,  and  teacher  training  that  will  capitalize  on  the  excitement 
generated  by  the  forthcoming  NSF  supported  Magic  School  Bus  TV  series.  Special  materials  for 
youth  organizations  target  multi-ethnic  audiences. 

Four  major  Subactivities  comprise  the  Elementary,  Secondary  and  Informal  Education  Activity:  Student 
Support  ($11.00  million);  Curriculum  I>evelopment  ($45.12  million);  Teacher  Enhancement  and 
Development  ($108.16  million),  and  Informal  Science  Education  ($35.00  million).  Supported 
programs  include: 

•  Young  Scholars  ($11.00  million),  a  program  in  Student  Support  involves  projects  with  students  of 
high  potential  (grades  7-12)  in  science,  mathematics,  and  technology.    Students  are  exposed  to 
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problem    solving    and    advanced    research    environments   to    gain    awareness    of    professional 
oppiortunities  in  science  and  technology. 

•  Instructional  Materials  Development  ($42.45  million),  a  program  in  Curriculum  Development, 
supports  curricula,  courses,  materials,  and  assessment  strategies  to  promote  improvement  of 
science,  mathematics,  and  technology  instruction  for  all  Pre  K-12  students.  Through  incorporation 
of  curriculum  standards,  Investigations,  and  hands-on  experiences,  its  products  facilitate  positive 
long-term  changes  in  student  teaming. 

•  Teacher  Enhancement  ($100.80  million),  a  program  in  Teacher  Enhancement  and  Development,  is 
one  of  two  major  federal  in-service  teacher  education  programs.  Teacher  Enhancement  projects 
update  and  strengthen  the  content  and  pedagogical  knowledge  of  teachers,  administrators,  and 
others,  who  play  significant  roles  in  providing  quality  science,  mathematics,  and  technology 
education.  Emphasis  is  on  developing  leaders  who  promote  the  professional  development  of  their 
peers  and  assist  in  generating  long-term  school  change. 

•  Advanced  Technological  Education  (ATE)  ($5.83  million),  a  new  program  starting  in  FY  1994,  in 
both  Curriculum  Development  and  Teacher  Enhancement  and  Development,  supports  projects  that 
promote  improvement  in  secondary  school  curricula  and  instruction  for  future  technicians,  especially 
those  in  high-perfonmance  advanced  technologies.  Benefits  pertain  to  immediate  employment  or  to 
facilitate  transitions  to  two-year  and  four-year  colleges  and  universities. 

•  Presidential  Awards  for  Excellence  in  Science  and  Mathematics  Teaching  ($4.20  million), 
supported  in  Teacher  Enhancement  and  Development,  a  career  recognition  program  that 
demonstrates  the  importance  of  exemplary  classroom  instruction  for  science  and  mathematics 
teachers  at  both  elementary  and  secondary  school  levels. 

•  Informal  Science  Education  ($35.00  million),  projects  promote  understanding  of  science  through 
voluntary,  self-directed,  and  long-term  learning.  Visual  and  object  oriented  projects  operate  through 
a  variety  of  media  and  other  organizations,  e.g.,  TV,  print,  film,  museums,  parks,  libraries,  and 
community  groups.  Projects  have  national  or  significant  regional  impact  and  seek  to  promote 
linkages  between  informal  and  formal  education. 

The  FY  1995  Budget  Request  includes  an  increment  of  $1.00  million  to  support  Instructional  Materials 
Development  under  the  Advanced  Technological  Education  initiative.  The  increase  will  further  support 
improvements  in  the  quality  of  courses  and  curricula  through  integration  of  basic  science,  mathematics, 
engineering,  and  instructional  technologies  into  the  underiying  core  program. 

Number  of  People  Involved  in  ESIE  Activities 


Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K-12  Teachers 

K-12  Students 

Total  Number  of  People  55,730  64,180  68,260 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

2,240 

2,400 

2,450 

740 

800 

800 

80 

80 

90 

450 

490 

500 

570 

610 

620 

44.000 

52,000 

56,000 

7,650 

7,800 

7,800 
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UNDERGRADUATE  EDUCATION 


$83,010,000 


The  FY  1995  Budget  Request  for  the  Undergraduate  Education  (DUE)  Activity  is  $83.01  million,  an 
Increase  of  $2.00  million,  or  2.5  percent,  over  the  FY  1994  Current  Plan  of  $81 .01  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount    Percent 

Curriculum  &  Laboratory  Development 
Teacher  and  Faculty  Development 

Total,  DUE 

41.56 
20.35 

55.01 
26.00 

57.01 
26.00 

2.00        3.6% 
0.00         0.0% 

$61.91 

$81.01 

$83.01 

$2.00         2.5% 

The  Undergraduate  Education  Activity  contributes  to  the  improvement  of  undergraduate  science, 
mathematics,  engineering  and  technology  education  by  providing  leadership  and  leveraged  project 
support  for  technical  colleges,  two-  and  four-year  colleges,  and  comprehensive  and  research  universities. 
The  programs  seek  to  engage  aM  undergraduate  students  in  the  learning  of  science-those  who  will  be 
engineers,  scientists  or  skilled  technicians;  teachers  of  science  and  mathematics;  leaders  of  business, 
the  professions,  and  government;  and  citizens  in  an  increasingly  technology-based  society.  The  focus  of 
the  Activity  is  on  reforming  curricula  and  laboratories,  upgrading  instructional  scientific  equipment, 
enhancing  college  and  university  faculty  and  teaching,  improving  the  undergraduate  preparation  of  K-12 
teachers,  and  addressing  advanced  technician  training. 

Examples  of  some  significant  ongoing  projects  include: 

•  Systemic  change  in  the  undergraduate  education  of  future  science  and  mathematics  elementary  and 
secondary  teachers  is  the  focus  of  the  NSF  Collaboratives  for  Excellence  In  Teacher  Preparation 

program.  The  goal  is  to  "get  it  right  from  the  start"  so  that  beginning  teachers  are  well-grounded  both 
in  the  disciplines  and  in  modem  teaching  methods  and  technologies.  One  project  in  Montana 
involves  the  two  state  universities,  three  four-year  colleges  and  six  tribal  colleges  all  participating  in 
a  multi-faceted  approach  to  improving  teacher  preparation  across  the  state.  The  tribal  colleges  and 
the  universities  are  cooperating  on  designing  classes  to  be  delivered  via  distance  learning 
techniques  and  instituting  special  projects  to  increase  retention  of  students  transferring  from  the  tribal 
colleges.  Field  experiences  for  pre-service  teachers  have  been  redesigned  to  include  reservation 
schools  as  model  school  sites. 

•  A  major  emphasis  in  the  Undergraduate  Faculty  Enhancement  program  involves  regional 
coalitions  between  two-  and  four-year  college  faculty,  such  as  the  coalition  among  molecular 
biologists  at  the  University  of  California-Davis  and  faculty  from  several  community  colleges  in  the 
region.  Working  together,  they  have  developed  materials  and  incorporated  knowledge  of 
recombinant  DNA  methodologies  into  undergraduate  courses  directly  affecting  several  thousand 
students. 

•  Over  250,000  college  students  enrolled  in  lower  division  courses  have  benefited  from  NSF's 
Curriculum  and  Laboratory  Development  program  in  FY  1993.  Even  greater  impact  is  beginning 
to  be  seen  indirectly  via  commercial  publication  and  dissemination  of  texts,  materials,  and 
technologies.  For  example,  a  consortial  project  involving  large  and  small,  public  and  private,  two- 
and  four-year  institutions  led  by  Harvard  University,  is  developing  a  textbook  and  materials  expected 
to  be  widely  adopted  and  used  for  teaching  Calculus.  In  another  project,  award  of  a  telescope  for 
astronomy  classes  to  a  community  college  in  Mississippi  stimulated  the  faculty  and  students  to  build 
an  observatory  with  their  own  hands,  and  has  resulted  in  a  student/faculty  research  publications. 
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The  FY  1995  budget  request  includes: 

•  Advanced  Technological  Education  (ATE)  ($11.77  million),  an  increase  of  $2.00  million  over  the 
FY  1994  Cun-ent  Plan.  ATE,  a  new  program  in  FY  1994,  promotes  exemplary  improvements  In 
advanced  technological  education  at  the  national  and  regional  level  through  the  support  of 
curriculum  development  and  program  improvement.  Projects  and  centers  are  led  primarily  by  two- 
year  colleges,  in  cooperation  with  secondary  schools,  colleges  and  universities,  business,  and 
industry.  Coordination  at  the  collegiate  and  school  levels  is  achieved  through  close  cooperation 
between  the  Undergraduate  Education  Activity  and  the  Elementary,  Secondary  and  Informal  Science 
Education  Activity.  The  increase  will  expand  the  number  of  centers  and  permit  the  support  of 
additional  projects  with  regional  or  national  impact. 

•  Course  and  Curriculum  Development  ($22.24  million).  Course  and  Curriculum  Development 
projects  envision  major  changes  at  the  undergraduate  level  with  potential  national  impact,  resulting 
in  widely  disseminated  products.  The  current  emphasis  is  on  freshmen  and  sophomore  courses. 
New  systemic  changes,  begun  in  FY  1 994,  in  selected  undergraduate  curricula  at  all  levels  will  be 
continued. 

•  Instrumentation  and  Laboratory  Improvement  (ILI)  ($23.00  million).  The  ILI  program  supports 
highly  leveraged  projects  for  the  development  of  new  or  improved  approaches  to  laboratory  field- 
based  courses  at  all  undergraduate  levels  of  science,  mathematics,  engineering,  and  technology. 

Support  for  Teacher  and  Faculty  Development  of  $26.00  million  will  include: 

•  Faculty  Enhancement  ($8.00  million).  This  program  enables  faculty  members,  teaching 
undergraduates,  at  all  types  of  institutions  to  gain  experience  with  new  experimental  techniques  and 
teaching  methods  in  their  fields  and  to  incorporate  them  into  undergraduate  instruction.  National  and 
regional  projects  feature  hands-on  workshops  with  follow-up  activities.  The  projects  also  serve  as  a 
vehicle  for  dissemination  and  adoption  of  model  courses  and  materials,  such  as  those  developed 
with  support  from  other  programs  in  the  Activity. 

•  Teacher  Preparation  ($18.00  million).  This  program  supports  comprehensive  systemic  changes  in 
the  undergraduate  education  of  future  teachers,  which  includes  the  NSF  Collaboratives  for 
Excellence  in  Teacher  Preparation.  Collaboratives  bring  together  faculty  in  science,  mathematics, 
engineering  and  technology,  education  from  several  colleges  and  universities  and  practicing 
teachers  to  work  with  state  and  local  education  agencies  for  designing  the  best  college  preparation 
for  future  teachers.  In  addition,  the  program  supports  other  individual  projects  that  improve  the 
preparation  of  future  teachers  in  science,  mathematics,  and  technology. 

Number  of  People  involved  in  DUE  Activities 


Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K-12  Teachers 

K-12  Students 

Total  Number  of  People  1,690  2,190  2,260 
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FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

740 

980 

990 

140 

180 

190 

10 

20 

20 

220 

300 

310 

280 

360 

370 

200 

250 

280 

100 

100 

100 
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GRADUATE  EDUCATION  AND  RESEARCH  DEVELOPMENT  $71 ,060,000 


The  FY  1995  Budget  Request  for  the  Graduate  Education  and  Research  Development  (GERD)  Activity 
is  $71.06  million,  an  increase  of  $4.60  million,  or  6.9  percent,  over  the  FY  1994  Current  Plan  of  $66.46 
million. 

(Millions  of  Dollars) 


FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount   Percent 

Graduate  Student  Support 
Faculty  Development 

Total,  GERD 

77.37 
8.04 

58.79 
7.67 

63.39 
7.67 

4.60         7.8% 
0.00         0.0% 

$85.41 

$66.46 

$71.06 

$4.60         6.9% 

*  Includes  $22.8  million  carryover  from  FY  1992 

The  Graduate  Education  and  Research  Development  Activity  focuses  on  developing  a  diverse  pool  of 
individuals  educated  at  the  advanced  levels  of  science  and  engineering  to  meet  the  educational, 
scientific  and  technological  needs  of  the  nation.  This  objective  is  addressed  through  the  Graduate 
Student  Support  program,  using  both  fellowships  and  traineeship  mechanisms,  and  the  Faculty 
Development  program  which  primarily  is  focused  on  advancing  the  careers  of  women  in  science  and 
engineering. 

Graduate  Student  Support  program  includes  both  Graduate  Fellowships  and  Graduate  Traineeships. 
Graduate  Fellows  and  Minority  Graduate  Fellows  are  the  nation's  most  outstanding  students  to  undertake 
graduate  study  in  the  fields  of  science,  mathematics  and  engineering  at  the  institutions  of  their  choice. 
Graduate  Traineeships  supports  the  efforts  of  a  wide  variety  of  colleges  and  universities  to  increase  the 
Ph.D.  production  rate  in  critical  and  emerging  cross-disciplinary  areas  of  science  and  engineering. 

The  Faculty  Development  Program  provides  outstanding  women  faculty  with  opportunities  for 
accelerated  advancement  into  tenured  and  tenure-track  academic  positions.  Through  the  Visiting 
Professorships  for  Women  (VPW)  program  support  is  given  to  experienced  women  scientists  and 
engineers  who  serve  as  visiting  faculty  members  at  host  institutions.  While  increasing  the  visibility  of 
women  scientists  in  the  academic  environment,  the  program  also  encourages  other  women  to  pursue 
careers  in  science  and  engineering. 

In  April  1993,  twelve  former  Graduate  Fellows  were  elected  to  the  National  Academy  of  Sciences, 
bringing  to  over  200  the  total  of  former  Fellows  among  Academy  members  today. 

Gail  Mahood,  now  an  associate  professor  at  Stanford  University,  held  a  Visiting  Professorship  for 
Women  grant  at  the  University  of  Michigan.  There  she  conducted  key  research  in  the  study  of 
volcanoes.  While  at  the  University  of  Michigan,  she  was  significantly  involved  in  a  departmental 
initiative  to  improve  the  participation  of  female  undergraduate  and  graduate  students. 

A  Graduate  Research  Traineeship  award  to  the  University  of  Florida  will  provide  support  in  machine  tool 
research,  a  rapidly  developing  area  critical  to  maintaining  our  nation's  leadership  in  creating  advanced 
technologies.  In  addition  to  covering  diverse  interdisciplinary  research  areas,  the  program  offers  promise 
of  future  industrial  benefit  by  providing  internships  in  industry  and  foreign  iaboratones. 

Graduate  Student  Support  will  Increase  $4.60  million  to  total  $63.39  million.  This  increase  will 
sustain  the  current  level  of  active  Graduate  Fellows  and  Graduate  Minority  Fellows  at  2,400  during 
1994-1995,  and  will  increase  the  fellowship  stipend  from  $14,000  to  $14,400  and  the  cost-of- 
education  allowance  from  $7,500  to  $8,600.  Approximately  350  of  these  Fellows  will  be  members  of 
minority  groups.  Graduate  Research  Traineeships  will  be  supported  at  $9.00  million,  unchanged 
from  FY  1994.  These  funds  will  support  the  out-year  commitments  for  about  360  traineeship 
positions  awarded  in  prior  years.  No  new  traineeship  positions  are  planned. 
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Faculty  Development  will  be  sustained  at  $  7.67  million.  Visiting  Professorships  for  Women  ($2.67 
million)  will  enable  women  scientists  and  engineers  to  further  develop  their  research  careers. 
Faculty  Awards  for  Women  ($5.00  million)  will  support  the  fourth  year  of  the  Foundation's  five-year 
commitment  for  100  mid-career  women  faculty  to  facilitate  their  advancement  to  positions  of 
academic  leadership. 

Number  of  People  Involved  in  GERD  Activities 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  3,060  3,150  3,210 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

110 

120 

120 

20 

20 

20 

30 

30 

30 

2,660 

2,740 

2,800 

240 

240 

240 
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HUMAN  RESOURCE  DEVELOPMENT 


$66,390,000 


The  FY  1995  Budget  Request  for  the  Human  Resource  Development  (HRD)  Activity  is  $66.39  million, 
sustained  at  the  same  level  as  the  FY  1 994  Current  Plan. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Cun-ent 

Plan 

FY  1995 
Request 

Change 
Amount    Percent 

Precollege  Education 
Undergraduate  Student  Support 
Institutional  Support 
Model  and  Experimental  Programs 

Total,  HRD 

14.87 

19.17 

12.59 

2.98 

14.83 
25.51 
15.45 
10.60 

14.83 
25.51 
15.45 
10.60 

0.00        0.0% 
0.00         0.0% 
0.00         0.0% 
0.00         0.0% 

$49.61 

$66.39 

$66.39 

$0.00         0.0% 

The  Human  Resource  Development  Activity  supports  systemic  and  comprehensive  activities  to  broaden 
the  participation  of  groups  who  are  underrepresented  in  fields  of  science,  mathematics  and  engineering. 
These  programs  are  designed  to  make  a  significant  difference  over  the  next  decade  in  the  number  of 
minorities,  women  and  girls,  and  persons  with  disabilities  that  enter  and  succeed  in  science,  mathematics 
and  engineering  careers.  In  addition,  the  programs  are  directed  at  stimulating  systemic  change  in 
education  and  research  at  institutions  that  have  significant  numbers  of  these  underrepresented  groups 
involved  in  activities  at  the  precollege  level  through  career  development. 

•  There  are  three  K-12  programs  in  HRD  which  provide  systemic  and  comprehensive  activities  that 
increase  the  educational  achievement  of  over  200,000  students,  both  directly  and  indirectly.  There 
are  56  Summer  Science  Camps  projects;  nine  Partnerships  for  Minority  Student  Achievement 
projects;  and  14  Comprehensive  Regional  Centers  for  Minorities  projects.  The  Regional  Center 
project  at  Loyola  University  in  Chicago  won  the  prestigious  Anderson  Medal  of  the  Business-Higher 
Education  Forum  for  building  educational  excellence  through  exemplary  business-higher  education- 
public  school  alliances. 

•  Undergraduate  programs  include:  Research  Careers  for  Minority  Scholars  and  Alliances  for  Minority 
Participation  supporting  over  45,000  students,  both  directly  and  indirectly,  by  providing  systemic, 
comprehensive,  and  research-tjased  experience.  The  California  Alliance  at  Irvine,  with  a  partnership 
of  25  baccalaureate  producing  institutions,  has  implemented:  bridge  programs  among  K-12  and 
colleges  and  universities,  and  community  colleges  to  four-year  colleges;  computer-based  learning 
laboratories;  curriculum  enhancement  wort<shops;  research  and  service  assistantships;  the 
development  of  a  student  textbook  for  technrcal  writing;  and  student-conducted  research  symposia. 

•  The  reorganization  and  expansion  of  the  Model  and  Experimental  Programs  for  Women  and  Girts  in 
FY  1993  focuses  attention  on  the  issue  of  underrepresentatkjn  of  women  and  giris  in  science, 
engineering,  and  mathematics,  as  well  as,  gender  equity  issues.  The  Programs  established  16 
collaborative  and  systemk;  rrxxjel  projects  in  FY  1993.  One  collaborative  model  project  by  the 
Cranbrook  Institute  of  Science  in  Mk:higan  brings  together  more  ttian  75  professionals  and 
associations  to  offer  hands-on  activities  at  the  science  center  for  giris  in  grades  K-8  supplemented  by 
support  activities  for  parents  and  a  conference  for  teachers  and  youth  organization  leaders. 

•  The  Model  and  Experimental  Programs  for  Persons  with  Disabilities  were  formally  organized  in  FY 
1993.  The  Programs  have  had  an  impact  on  the  development  of  mathematics  symbology,  textt)ooks 
for  K-12  arMJ  undergraduate  mathematics,  and  facilitation  awards  for  research.  This  program 
supports  a  Tactile  Symtxilogy  to  Augment  Braille  Mathematcs  project  that  developed  an  innovative 
approach  of  presenting  raised-line  mathematics  with  Braille  letters  and  numt>ers  to  p>ermit  blind 
researchers  at  Oregon  State  University  to  preserve  the  spatial  format  of  mathematical  equations. 
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The  FY  1995  budget  request  is  sustained  at  the  FY  1994  level  and  Includes: 

•  Precollege  Education  ($14.83  million).  The  major  components  of  this  Subactivlty  are: 

-  Summer  Science  Camps  ($5.51  million)  will  support  70  continuing  grants  that  motivate  minority 
students  entering  grades  seven  through  nine  to  select  careers  in  science,  mathematics  and 
engineering  fields. 

-  Partnerships  for  Minority  Student  Achievement  ($5.61  million)  will  support  nine  continuing 
awards  that  allow  school  districts  with  sizable  minority  enrollments  to  implement  systemic 
activities  focusing  on  improving  the  quality  of  education  for  students  in  K-12. 

-  Comprehensive  Regional  Centers  for  Minorities  ($3.71  million)  will  continue  support  for  six 
existing  Centers  and  initiate  four  new  ones.  New  awards  will  replace  those  ending  in  FY  1994. 
These  Centers  provide  comprehensive  and  systemic  activities  on  a  regional  basis  to  enhance 
the  educational  experiences  of  students  and  teachers. 

•     Undergraduate  Student  Support  ($25.51  million).  The  major  comfionents  of  this  Subactivlty  are: 

-  Research  Careers  for  Minority  Scholars  ($6.40  million)  will  support  up  to  20  new  awards  that 
were  recommended  in  FY  1994  and  20  new  awards  from  the  FY  1995  competition.  All  new 
awards  will  replace  those  that  end  in  FY  1994.  These  awards  provide  quality  research  and 
related  educational  experiences  for  neariy  2,000  of  the  most  talented  minority  undergraduates  in 
all  regions  of  the  nation.  In  addition,  13  continuing  grants  will  be  supported. 

-  Alliances  for  Minority  Participation  ($19.11  million)  will  provide  continuing  support  for  15 
existing  projects  and  the  initiation  of  four  new  starts.  These  alliances  maximize  the  production  of 
baccalaureate  degrees  earned  by  minorities  in  science,  mathematics  and  engineering  by  utilizing 

.  the  knowledge,  resources,  and  capabilities  of  a  broad  range  of  organizations  in  the  federal, 
industrial,  and  private  sectors. 

•  Institutional  Support  ($15.45  million).  The  major  components  of  this  Subactivlty  are: 

Research  Improvement  in  Minority  Institutions  ($4.97  million)  will  support  17  new  projects 
and  five  continuing  projects  that  strengthen  the  faculty  and  student  research  capabilities  and 
environments  of  institutions  that  have  large  minority  student  enrollments. 

Minority  Research  Centers  of  Excellence  ($7.98  million)  will  continue  support  for  eight  existing 
Centers  that  serve  as  regional  hubs  for  conducting  competitive  research  at  the  most  productive 
minority  institutions,  and  producing  minority  doctoral  students  in  science,  mathematics  and 
engineering  fields. 

Minority  Institutions  for  Excellence  ($2.50  million)  will  continue  collaborative  support  with  the 
Foundation's  research  directorates  for  several  minority  institutions  that  have  strong  track  records 
of  producing  large  numbers  of  minority  students  who  eam  baccalaureate  degrees  in  science, 
mathematics,  and  engineering  disciplines. 

•  Model  and  Experimental  Programs  ($10.60  million).  A  large  budget  increase  in  this  Subactivlty  in 
FY  1994  allowed  the  reorganization  and  implementation  of  three  major  program  strands  in  the 
components  for  Women  and  Giris  and  Persons  with  Disabilities.  The  requested  level  funding  for  FY 
1 995  will  permit  the  continuation  of  FY  1 994  restructuring  actions.  The  major  components  are: 

-  Programs  for  Women  and  Girls  ($7.10  million)  will  continue  to  implement  activities  that 
increase  the  participation  of  women  and  giris  in  science  and  engineering  through  short-term 
interventions  such  as  Model  Projects,  and  long-term  activities  in  Experimental  Projects.  These 
projects  focus  on  improving  the  climate  for  women  and  giris  in  the  science,  mathematics,  and 
engineering  workplace. 
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-  Programs  for  Persons  with  Disabilities  ($3.50  million)  will  Increase  the  participation  of 
individuals  with  disabilities  in  science,  mathematics,  and  engineering  education  and  research 
activities.  Emphasis  will  be  placed  on  experimental  projects  that  build  and  strengthen  alliances 
between  higher  education,  precoilege  educational  systems,  business  and  industry. 

Number  of  People  involved  in  HRD  Activities 


Senior  Researchers 

Other  Professionals 

Post-Doctorates 

Graduate  Students 

Undergraduate  Students 

K- 12  Teachers 

K-1 2  Students 

Total  Number  of  People  8,160  11,930  11,930 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

690 

900 

900 

250 

320 

320 

40 

50 

50 

310 

400 

400 

3.580 

5,350 

5,350 

30 

60 

60 

3,260 

4,850 

4,850 
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RESEARCH,  EVALUATION  AND  DISSEMINATION  $48,280,000 

The  FY  1995  Budget  Request  for  the  Research,  Evaluation  and  Dissemination  (RED)  Activity  is  $48.28 
million,  an  increase  of  $800,000,  or  1.7  percent,  over  the  FY  1994  Current  Plan  of  $47.48  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount    Percent 

Research                                                                  15.65 
Evaluation                                                                  5.64 
Dissemination  and  Technology  Utilization              19.87 

14.39 

8.97 

24.12 

13.44 
10.27 
24.57 

(0.95)     (6.6%) 
1.30       14.5% 
0.45         1 .9% 

Total,  RED                                                          $41.16 

$47.48 

$48.28 

$0.80         1 .7% 

The  Research,  Evaluation  and  Dissemination  (RED)  Activity  was  fomied  in  1992  to  integrate  the 
research,  evaluation  and  dissemination  components  of  the  Education  and  Human  Resources  (EHR) 
effort  to  improve  science,  mathematics,  engineering  and  technical  education. 

Research  supports  the  collection  and  analysis  of  data  and  the  conduct  of  studies  and  analysis  to  provide 
a  basis  for  the  development  of  educational  policy.  The  Studies  &  Indicators  program  focuses  on  policy- 
ohented  research.  Advancing  fundamental  knowledge  about  students,  teachers,  and  classrooms  forms 
the  core  of  the  Research  in  Teaching  and  Learning  (RTL)  program. 

Evaluation's  primary  objective  is  to  initiate,  design  and  carry  out  systematic  formative  and  summative 
evaluations  of  the  science,  mathematics,  engineering,  and  technology  education  initiatives  of  NSF  and  to 
provide  leadership  and  coordination  in  evaluating  corresponding  initiatives  in  other  federal  agencies. 

Dissemination  and  Technology  Utilization  program  encompasses  basic  and  applied  research, 
supported  by  the  Applications  of  Advanced  Technologies  (AAT)  program  and  Networking  infrastructure 
for  Education  (NIE),  a  joint  program  with  the  Computer  and  Information  Science  and  Engineering 
Directorate,  and  the  Dissemination  Program. 

Significant  RED  contributions  in  FY  1993  include: 

•  The  Congressionally-mandated  Indicators  of  Science  and  Mathematics  Education  1992  (first  edition) 
provides  analytical  and  policy  support  to  EHR.  This  report  documents  trends  in  student 
achievement,  science  and  mathematics  teachers  and  curricula,  and  school-based  and  higher 
education  preparation  for  careers  in  science.  It  has  been  used  and  cited  by  policy  makers,  the 
media,  and  researchers. 

•  Evaluation  reports  on  the  Visiting  Professorships  for  Women  (VPW)  program  and  the 
Undergraduate  Faculty  Enhancement  program  were  completed.  In  addition,  a  User-Friendly 
Handbook  for  Project  Evaluation  was  developed  and  employed  in  a  series  of  woricshops  with  NSF 
awardees  and  expert  evaluators.  The  current  schedule  of  education  program  evaluations  include 
eight  that  continue  into  FY  1994  and  expansion  of  the  EHR  Impact  Database  for  monitoring  and 
evaluative  purposes. 

•  Three  projects,  headed  respectively  by  an  atmospheric  scientist,  an  education  researcher,  and  a 
cognitive  scientist,  are  collaborating  in  the  area  of  atmospheric  data,  using  up  to  the  minute, 
localized  information  from  the  Weather  Service.  As  a  result  of  this  collaboration  the  Michigan 
Department  of  Education  has  adopted  the  software,  and  through  the  University  Education  Cable 
System,  the  atmospheric  scientist  is  demonstrating  for  teachers  how  to  include  cun-ent  weather  data 
in  science  and  mathematics  classroom  activities. 
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The  FY  1 995  budget  request  includes: 

•  Evaluation  program  will  increase  $1.30  million,  or  14.5  percent,  to  total  $10.27  million.  This 
increase  reflects  the  extensive  evaluation  activity  continuing  from  FY  1993  of  evaluating  NSF's 
science,  mathematics,  engineering  and  technology  education  initiatives  and  coordinating  the 
evaluation  of  corresponding  initiatives  in  other  federal  agencies.  FY  1994  has  12  new  evaluations 
beginning.  A  robust  schedule  of  new  and  ongoing  program  evaluations,  which  will  include  two 
systemic  initiatives,  is  projected  for  FY  1995. 

Dissemination  and  Technology  Utilization  will  Increase  $450,000  to  total  $24.57  million.  The 
Applications  of  Advanced  Technologies  (AAT)  program,  participating  In  the  High  Performance 
Computing  and  Communications/IITA  initiative,  supports  high-risk  projects  that  help  advance, 
through  new  technologies,  the  teaching  and  learning  of  science,  mathematics,  engineering,  and 
technology  at  all  educational  levels.  The  Dissemination  program  sponsors  video  workshops,  exhibits 
installed  at  national  conferences,  and  disseminates  publications  related  to  EHR  activities. 

Research  decreases  $950,000  to  total  $13.44  million.  This  decrease  reflects  a  redirection  of 
resources  to  be  used  for  higher  priority  programs  in  Evaluation  and  the  Applications  of  Advanced 
Technologies  (AAT). 

Number  of  People  Involved  in  RED  Activities 


Senior  Researchers 
Other  Professionals 
Post-Doctorates 
Graduate  Students 
Undergraduate  Students 

Total  Number  of  People  590  650  670 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

270 

300 

310 

110 

110 

110 

30 

40 

40 

140 

160 

160 

40 

40 

50 
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ACADEMIC  RESEARCH  INFRASTRUCTURE 


$55,000,000 


The  FY  1995  Budget  Request  for  the  Academic  Research  Infrastructure  (ARI)  Activity  is  $55.00  million,  a 
decrease  of  $45.00  million,  or  45.0  percent,  from  the  FY  1994  Current  Plan  of  $100.00  million.  This 
$55.00  million  request  is  the  same  level  that  was  requested  in  Fiscal  Year  1 994. 


(Millions 

of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount    Percent 

Academic  Research  Facilities 
Academic  Research  Instrumentation 

Total,  ARI 

37.28 
12.47 

50.00 
50.00 

27.50 
27.50 

-22.50     -45.0% 
-22.50     -45.0% 

$49.75 

$100.00 

$55.00 

-45.00     -45.0% 

The  Academic  Research  Infrastructure  Activity  is  designed  to  improve  the  condition  of  research 
equipment  and  facilities  in  our  Nation's  academic  institutions.  The  Activity  consists  of  two  components. 

•  Facilities  Modemization,  which  provides  support  for  the  improvement  of  research  and  research 
training  facilities. 

•  Instrumentation,  which  provides  support  for  the  acquisition  or  development  of  research  equipment. 

The  Activity  responds  to  needs  identified  by  the  academic  science  and  engineering  community  for 
research  instrumentation  that  is  not  routinely  available  through  other  NSF  programs  and  for  improving 
the  Nation's  research  and  training  facilities. 

As  part  of  its  ongoing  role  in  collecting  data  on  the  needs  of  the  U.S.  research  enterprise,  NSF  is 
conducting  a  survey  of  the  need  for  facilities  modernization  at  the  525  universities  and  colleges  at  which 
the  greatest  amount  of  scientific  research  is  being  conducted.  This  new  survey  will  update  our  current 
understanding  of  the  status  of  research  facilities,  which  is  based  on  a  similar  1992  survey  which  indicated 
that  23  percent  of  the  building  space  assigned  to  research  activities  was  in  need  of  limited  repair  to 
enhance  their  utility,  an  additional  13  percent  needed  renovation  or  repair  before  they  could  be  used 
effectively,  and  an  additional  3  percent  needed  to  be  replaced  completely.  The  new  survey  will  also 
investigate  the  need  for  new  construction,  as  well  as  repair  and  renovation;  the  results  of  this  new  survey 
are  currently  scheduled  to  be  reported  to  Congress  in  September  of  1 994. 

A  survey  of  instrumentation  needs  at  U.S.  universities,  colleges,  and  other  research  institutions  indicated 
that  in  1992  only  16  percent  of  their  research  units  had  instrumentation  that  could  be  considered 
"excellent"  in  its  capability  to  meet  the  needs  of  the  research  staff.  Approximately  half  of  the  units 
considered  their  instrumentation  as  only  "adequate"  and  31  percent  rated  their  instrumentation  as 
"insufficient". 

In  F  Y  1995,  NSF  is  requesting  $55.00  million  for  Academic  Research  Infrastructure;  the  same  amount 
which  was  requested  in  FY  1994  and  will  be  split  evenly  between  facilities  and  instrumentation.  Because 
the  academic  infrastructure  problem  is  so  pervasive,  it  cannot  be  adequately  addressed  by  one  agency 
acting  alone.  Only  with  the  concerted  cooperative  effort  of  every  agency  that  funds  academic  research, 
and  with  the  support  of  Congress,  can  the  federal  government  begin  to  address  the  large  scale 
modemization  and  instrumentation  requirements  of  our  science  laboratories  and  classrooms.  The 
$55.00  million  requested  would  support  meritorious  proposals  submitted  by  the  FY  1994  proposal 
solicitation  deadline  but  held  over  for  funding  with  FY  1995  funds.  New  proposals  would  not  be  solicited 
in  FY  1995.  NSF  feels  that  $55  million  is  sufficient  to  allow  the  continued  upgrading  and  improvement  of 
research  facilities  and  instrumentation  at  academic  institutions  while  maintaining  our  traditional  role  in 
the  research  community. 
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Funding  Profile:  Facilities 


FY  1993 
Estimate 


FY  1994 
Estimate 


FY  1995 
Estimate 


Total  Number  of  Awards 


57 


100 


50 


Statistics  for  Competitive  Awards: 
Number 
Funding  Rate 

Median  Annualized  Award  Size 
Average  Annualized  Award  Size 
Average  Duration  (yrs.) 


57 

100 

50 

33% 

25% 

20% 

$232,608 

$250,000 

$200,000 

$320,890 

$350,000 

$300,000 

NA 

NA 

NA 

Funding  Profile:  Instrumentation 


FY  1993 
Estimate 


Total  Number  of  Awards 


FY  1994 
Estimate 


35 


FY  1995 
Estimate 


23 


Statistics  for  Competitive  Awards: 
Number 
Funding  Rate 

Median  Annualized  Award  Size 
Average  Annualized  Award  Size 
Average  Duration  (yrs.) 


9  35 

NA  NA 

$419,251  $450,000 

$521,129  $550,000 


NA 


NA 


23 

NA 
$400,000 
$500,000 

NA 
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MAJOR  RESEARCH  EQUIPMENT  $70,000,000 

The  Pi'  1995  Budget  Request  for  Major  Research  Equipment  (MRE)  is  $70.00  million. 

(Millions  of  Dollars) 


FY  1994 
FY  1993        Current      FY  1995  Change 

Program  Element Actual Plan       Request     Amount        Percent 


Major  Research  Equipment $34.07         $52.00         $70.00         $18.00  34.6% 


1/  Major  Research  Equipment  is  funded  through  Itie  Research  and  Related  Activitfes  account  in  PC  1993  and  1994.  A  new  Major 
Research  Equipment  (MRE)  Account  is  proposed  to  t>e  established  beginning  in  FY  1995. 

The  Major  Research  Equipment  Account  is  established  to  provide  funding  for  the  construction  of  major 
research  facilities  that  provide  unique  capabilities  at  the  cutting  edge  of  science  and  engineering. 
Formerly  funded  through  the  Research  and  Related  Activities  (R&RA)  appropriation,  these  construction 
projects  totaled  $34.07  million  in  FY  1993  and  $52.00  million  in  the  FY  1994  Curent  Plan.  The  FY  1995 
request  of  $70.00  million  represents  an  $18.00  million  increase,  or  34.6  percent,  over  the  FY  1994 
Current  Plan  for  these  items. 

Projects  supported  by  this  Account  will  push  the  boundaries  of  technological  design  and  will  offer 
significant  expansion  of  opportunities,  frequently  in  totally  new  directions,  for  the  science  and 
engineering  community.  Operations  and  maintenance,  once  construction  of  the  basic  facility  is 
completed,  will  be  funded  through  the  R&RA  account. 

Two  projects  currently  comprise  the  Major  Research  Equipment  Account:  the  Laser  Interferometer 
Gravitational  Wave  Observatory  (LIGO)  and  the  Gemini  Telescopes,  twin  eight  meter  telescopes  in  the 
northern  and  southern  hemispheres  being  built  through  an  international  partnership. 

Funding  for  these  projects  is  summarized  below: 

(Millions  of  Dollars) 


FY  1993 

FY  1994 

FY  1995 

Estimate 

Estimate 

Estimate 

$20.00 

$35.00 

$50.00 

$14.07 

$14.00 

$20.00 

Laser  Interferometer  Gravitational  Wave  Observatory 
Gemini  8-Meter  Optical/lnfared  Telescopes 

A  third  project,  the  construction  of  a  revamped  Green  Bank  Telescope  (GBT)  is  currently  underway 
under  the  auspices  of  the  National  Radio  Astronomy  Observatory  (NRAO).  Construction  of  the  GBT  is 
fully  funded  and  proceeding  using  funds  appropriated  in  a  prior  year.  No  additional  funds  will  be 
requested  for  construction  of  the  GBT.  This  project  is  also  described  below. 

Construction  of  the  National  High  Magnetic  Field  Laboratory  (NHMFL),  initiated  in  FY  1991,  is  near 
completion.  Currently  funded  in  the  Mathematical  and  Physical  Sciences  (MPS)  Major  Research 
Equipment  Subactivity,  it  will  be  funded  in  the  MPS  Materials  Research  Subactivity  beginning  in  FY 
1995.  (See  the  MPS  and  Materials  Research  Subactivity  for  detail.) 
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UGO 

An  increment  of  $15.00  million  in  FY  1995  to  a  total  of  $50.00  million  will  pemfiit  the  project  to  progress 
toward  completion  of  construction  and  a  transition  to  operations  during  FY  1998.  (Additional  funding  for 
research  and  development  is  provided  through  the  Physics  Subactivity  of  the  Mathematical  and  Physical 
Sciences  Activity  in  the  R&RA  account.) 

Gravitational  waves  are  propagating  ripples  in  the  fabric  of  space-time,  as  predicted  by  Einstein's  theory 
of  gravitation.  They  are  produced  by  accelerations  of  bulk  matter  or  by  oscillations  of  strong  vacuum 
gravitational  fields  (such  as  in  the  collision  of  black  holes).  The  primary  objectives  of  the  search  for 
gravitational  waves  include:  tests  of  the  dynamical  features  of  Einstein's  theory  of  gravitation;  and  study 
of  the  properties  of  intense  gravitational  fields. 

Gravitational  waves  are  expected  to  distort  space  as  they  pass.  They  will  be  detected  by  measuring  the 
extremely  small  oscillations  they  produce  between  separated  masses.  This  requires  the  use  of 
innovative  instrumentation  of  unprecedented  sensitivity.  Scientific  teams  have  spent  the  last  decade 
building  prototypes  to  demonstrate  the  needed  technologies  in  lasers,  optics,  seismic  isolation 
suspensions,  and  vacuum. 

LIGO  consists  of  two  4-km  L-shaped  facilities  to  be  located  at  Hanford,  Washington,  and  Livingston, 
Louisiana.  Two  identical  but  widely  separated,  detectors  are  needed  for  the  fundamental  physics 
experiments  of  directly  detecting  gravitational  waves  and  gathering  data  on  their  sources.  To  go  further 
and  locate  the  direction  of  astronomical  sources  of  gravitational  wave  signals,  four  geographically 
separate  but  technically  compatible  detectors  are  required.  A  memorandum  of  understanding  for  joint 
cooperation  on  research  and  technology  development  has  been  signed  with  the  VIRGO  project,  a  French 
and  Italian  collaboration  for  a  LIGO-type  facility,  that  will  greatly  enhance  the  capabilities  of  both 
projects. 

LIGO  moved  tjeyond  the  planning  stage  into  construction  in  FY  1992.  At  this  time,  an  access  agreement 
for  use  of  the  Hanford  site  has  been  completed  with  the  Department  of  Energy,  and  the  environmental 
assessment  has  been  completed  with  a  finding  of  no  significant  environmental  impact.  At  the  Livingston 
site,  land  acquisition  negotiations  are  in  progress.  Industrial  planning  for  the  necessary  vacuum  system 
has  t>een  initiated,  with  a  sut)Contract  for  beam  tube  design  and  qualification  awarded  to  Chk^ago  Bridge 
and  Iron.  A  prototype  interferometer  design  is  in  operation  and  is  used  in  ongoing  research  and 
development  for  the  initial  LIGO  interferometer. 

Milestones  for  the  project  are  in  three  basic  categories:  civil  construction,  design  and  installation  of  the 
vacuum  system,  and  design  and  installation  of  the  interferometer.  Their  attainment  depends  on  progress 
in  technology  development  and  sound  management  within  the  LIGO  project,  and  on  appropriate  funding 
schedules. 

FY  1994  Milestones: 

Civil  Construction:  access  to  the  Livingston  site; 

initiation  of  site  development  at  twth  sites; 

tube  slab  acceptance  at  the  Hanford  site; 

selection  of  the  building  design  contractor. 
Vacuum  System:  final  design  review  for  the  beam  tube; 

t)eam  tube  qualification  test  review; 

major  vacuum  equipment  RFP. 

FY  1995  Milestones: 

Civil  Construction:  tube  slab  acceptance  at  the  Livingston  site; 

building  designs  completed. 
Vacuum  System:  beam  tutie  installed/  accepted  at  Hanford  site; 

vacuum  equipment  final  design  review. 
Interferometer  validate  phase  noise  capability. 
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FY  1996  Milestones: 

Civil  Construction: 

Vacuum  System: 
Interferometer 


tube  cover  accepted  at  tx)th  sites; 
building  completed/accepted  at  both  sites, 
beam  tube  installed/accepted  at  Livingston  site, 
demonstrate  laser/CDS  interface; 
freeze  length  sensing  servo  design; 
select  data  analysis  algorithm. 


FY  1 997  Milestones: 

Vacuum  System: 

Interferometer 

Start  LIGO  Pre-Operations  Phase. 
FY  1998  Milestones: 

Vacuum  System: 

Interferometer 
FY  1999  Milestones: 

Interferometer 


vacuum  equipment  installed/accepted  at  Livingston; 
facility  ready/accepted  at  Livingston, 
initiate  interferometer  integration. 


vacuum  equipment  installed/accepted  at  Hanford; 
facility  ready/accepted  at  Hanford. 
interferometer  installation  complete  at  Livingston. 


interferometer  installation  complete  at  Hanford. 

Completion  of  construction  is  expected  in  1997,  with  interferometer  installation  to  be  completed  in  1999. 
First  scientific  observations  will  start  in  2001.  Operations  costs  are  estimated  to  be  $12.00  million  per 
year. 

Current  estinnates  for  funding  LIGO  construction  are  as  follows: 

(Millions  of  Dollars) 
FY92     FY93     FY94     FY95     FY96     FY97 


LIGO 


$15.9     $20.0     $35.0     $50.0     $55.0     $55.0 


Total 
$230.9 


Gemini 

An  increment  of  $3.00  million  in  FY  1995  to  a  total  of  $20.00  million  in  FY  1995  will  permit  the 
international  partnership  to  move  forward  according  to  currently  planned  schedules.  The  total  budget  for 
the  two  8-meter  telescopes  is  $176.00  million,  of  which  NSF  is  providing  $88.00  million  with  five  other 
countries  providing  the  remainder  The  formal  agreement  among  the  U.S.,  the  United  Kingdom,  and 
Canada  has  been  signed,  and  funds  from  the  partners  are  flowing  to  the  project.  The  participation  of 
Chile,  Argentina,  and  Brazil  assures  full  50  percent  funding  from  the  intemational  partners. 

Astronomers  need  to  resolve  important  questions  about  the  age  and  rate  of  expansion  of  the  universe,  its 
overall  topology,  the  epoch  of  galaxy  formation,  the  evolution  of  galaxies  once  they  are  formed,  and  the 
formation  of  stars  and  planetary  systems.  It  is  now  possible  to  build  a  new  generation  of  optical/infrared 
telescopes  with  significantly  larger  aperture  (8-meter  diameter)  than  existing  instruments  that  will  provide 
better  sensitivity  and  spectral  and  spatial  resolution.  Technological  advances  in  a  number  of  key  areas 
of  telescope  construction  and  design  will  allow  these  instruments  to  take  advantage  of  the  best 
performance  the  atmosphere  will  allow. 

The  Gemini  Telescopes  Project  will  construct  two  8-meter  telescopes,  one  in  the  northem  and  one  in  the 
southem  hemisphere,  in  Hawaii  and  Chile,  respectively.   The  Hawaiian  telescope  will  be  optimized  for 
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infrared  observations.  The  Project  is  an  international  collaboration  with  the  United  Kingdom,  Canada, 
Chile,  Argentina  and  Brazil. 

A  selection  for  the  subcontractor  on  the  casting  of  the  primary  mirror  was  made  in  FY  1993.  The  primary 
mirror  assembly  preliminary  design  review  took  place  in  December,  1993.  No  serious  technical 
problems  were  identified  with  the  meniscus  mirror  approach  selected  by  the  project.  Casting  of  the  ultra- 
low-expansion  glass  for  the  first  mirror  blank  is  well  underway. 

Milestones  for  Gemini  construction,  as  shown  below,  depend  on  progress  in  technology  development  and 
sound  management  within  the  Gemini  project,  and  on  appropriate  funding  schedules  on  the  part  of  all  the 
international  partners. 

FY  1 994  Milestones: 

place  the  contract  for  primary  mirror  polishing; 

award  the  contract  for  construction  of  the  enclosure  for  Hawaii; 

start  of  construction  in  Hawaii; 

award  telescope  fabrication  contract. 

FY  1995  Milestones: 

complete  road  construction  in  Chile; 
complete  foundations  in  Hawaii  and  Chile; 
award  coating  plan  contract. 

FY  1996  Milestones: 

complete  control  system  simulator. 

FY  1997  Milestones: 

complete  enclosure  in  Hawaii; 
complete  functional  control  system; 
deliver  telescope  structure  in  Hawaii; 
complete  polishing  primary  mirror,  Hawaii. 

FY  1998  Milestones: 

deliver  specification  control  system; 

complete  coating  plant  site  acceptance,  Hawaii; 

install  primary  mirror,  Hawaii; 

install  acquisition  guiding  unit,  Hawaii; 

install  chopping  secondary  assembly,  Hawaii; 

FIRST  LIGHT,  Hawaii. 

FY  1999  Milestones: 

accept  first  instrument,  Hawaii; 

complete  enclosure,  Chile; 

deliver  telescope  structure,  Chile; 

complete  coating  plant  site  acceptance,  Chile; 

complete  polishing  primary  mirror,  Chile. 
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Pi'  2000  Milestones: 


acceptance  of  control  system,  Hawaii; 

hand  over  of  operations,  Hawaii; 

install  acquisition  guiding  unit,  Chile; 

install  primary  mirror,  Chile; 

install  chopping  secondary  assembly,  Chile; 

FIRST  LIGHT.  Chile. 

FY  2001  Milestones: 

final  acceptance  of  first  instrument,  Chile; 
acceptance  of  control  systems,  Chile; 
hand  over  of  operations,  Chile. 

First  Light  on  Mauna  Kea  is  scheduled  for  July,  1998,  with  the  Chilean  telescope  following  two  years 
later.  Operations  costs  are  estimated  at  approximately  $9.00  million  per  year  for  both  telescopes.  These 
costs  will  be  shared  by  the  partners  in  the  same  ratio  as  construction  costs. 

Current  estimates  for  the  U.S.  funding  for  Gemini  construction  are  as  follows: 

(Millions  of  Dollars) 
FY91      FY92     FY93     FY94     FY95     FY96     Total 

GEMINI  $4.0      $12.0     $14.0     $17.0     $20.0     $21.0     $88.0 

Green  Bank  Telescope 

The  new  Green  Bank  Telescope  (GBT)  will  be  a  100-meter  class,  high-qualify,  single-dish  instrument 
capable  of  observing  at  wavelengths  from  a  few  meters  to  at  least  7  millimeters,  with  a  possibility  that 
the  short-wavelength  range  will  extend  to  3  millimeters.  It  will  replace  and  surpass  the  100-meter  radio 
telescope  at  Green  Bank,  West  Virginia,  which  collapsed  in  November,  1988.  Total  funding  for  the  GBT 
was  $74.5  million,  appropriated  in  a  prior  year. 

When  completed,  the  GBT  will  be  the  largest  steerable  single  dish  radio  telescope  in  the  world.  Its 
unblocked  aperture  will  greatly  improve  the  sensitivity,  and  its  design  will  also  allow  much  better  image 
identification.  The  active  control  of  the  surface,  together  with  superior  panel  quality,  will  allow  much 
improved  source  imaging  at  high  frequencies. 

The  telescope  Is  expected  to  have  significant  impact  on  several  areas  of  astronomical  science.  For 
example,  in  solar  physics  multifrequency  imaging  of  active  regions  and  of  the  undisturbed 
chromosphere/corona  will  improve  understanding  of  solar  activity.  For  pulsars,  the  high  sensitivity  and 
full  sky  coverage  will  dramatically  increase  the  data  base  for  globular  clusters  and  improve  timing 
accuracy.  In  addition,  the  GBT  will  allow  the  determination  of  the  molecular  content  of  galaxies  in  their 
early  stages.  Other  areas  of  impact  include  measurements  of  the  total  mass  of  the  galactic  disk, 
searches  for  rare  objects,  and  very  long  base  line  interferometry  (VBLI)  including  use  in  conjunction  with 
space-based  dishes. 

1992-1993  Milestones: 

Completion  of  the  210-foot  diameter  track  on  which  the  telescope  rotates; 

Completion  of  the  derrick  crane  to  be  used  to  erect  the  alidade  (the  lower  porlion  of  the 

telescope  that  rotates  on  the  circular  tract  and  supports) ; 

Wheels  on  which  the  telescope  runs  on  the  track  were  put  in  place; 

Completion  of  alidade. 


231 


354 


1 994  Milestones : 


Begin  elevation  structure,  with  constnjction  of  the  elevation  shaft  and  wheel; 
Completion  of  reflector  box  stnjcture,  portions  of  the  counter-weight,  and  the  feed  arm. 


1 995  fi^ilestones: 


Back-up  stmcfure  assembled  on  the  telescope  during  the  spring  and  summer; 
Reflector  panel  installation  is  to  be  completed  during  the  fall; 
Antenna  completion  is  scheduled  for  December,  1995. 


232 


355 


SALARIES  AND  EXPENSES 


$130,720,000 


The  Pi'  1995  Budget  Request  for  the  Salaries  and  Expenses  (S&E)  is  $130.72  million,  an  increase  of 
$12.42  million,  or  10.5  percent,  over  the  FY  1994  Cun-ent  Plan  of  $118.30  million.  The  requested  level  fully 
funds  our  staffing  ceiling  of  1,243  full-time  equivalents  (FTEs),  permits  effective  program  management 
and  continues  the  investment  in  information  technology  for  administrative  processes. 


(Millions  of  Dollars) 


FY  1994 

\ 

FY  1993 

Current 

FY  1995 

Change            || 

Actuals 

Plan 

Request 

Amount 

Percent 

Personnel  Compensation  &  Benefits 

$79.48 

$80.75 

$87.67 

$6.92 

8.6% 

Travel 

2.33 

3.00 

3.49 

0.49 

16.3% 

Space  Rental 

9.12 

16.40 

17.10 

0.70 

4.3% 

Telephone,  Telegraph  and  Postage 

3.29 

3.30 

3.40 

0.10 

3.0% 

ADP  Operations  and  Equipment 

9.88 

8.37 

11.59 

3.22 

38.5% 

Other  General  Operating  Expenses 

6  74 

6.48 

7.47 

0.99 

15.3% 

Subtotal,  General  Operating  Expenses 
Total 

31.36 

37.55 

43.05 

5.50 

14.6% 

$110.84 

$118.30 

$130.72 

$12.42 

10.5% 

FULL-TIME  EQUIVALENT  CEILING 

1,197 

1,203 

1,243 

40 

3.3% 

The  National  Science  Foundation  is  organized  into  seven  program  directorates;  two  administrative  units; 
six  staff  offices  which  comprise  the  Office  of  the  Director;  the  Office  of  Inspector  General;  and,  the 
National  Science  Board  Office,  which  provides  analytical  support  to  the  National  Science  Board  and 
coordinates  its  activities  with  staff  throughout  the  Foundation.  The  Salaries  and  Expenses  appropriation 
includes  funds  for  staff  salaries,  benefits,  travel,  rent,  equipment,  administrative  contractual  services, 
supplies,  equipment,  and  other  operating  expenses  necessary  for  program  management  of  NSF's 
research  and  education  activities.  Costs  associated  with  the  repayment  of  relocation  expenses  to  GSA 
are  included  in  a  separate  appropriation  request.  Expenses  of  the  Office  of  the  Inspector  General  are  also 
justified  elsewhere  in  this  budget  document. 

StafTing 

During  the  last  decade,  the  Foundation's  budget  levels  and  the  quantity  and  complexity  of  its  workload 
have  increased  dramatically,  while  the  staffing  levels  required  to  manage  this  workload  have  remained 
static.  In  FY  1983,  the  Foundation's  budget  level  was  $1.09  billion  and  its  staffing  level  was  1,200  FTEs.  A 
decade  later,  in  FY  1993,  NSF's  budget  level  had  almost  tripled  to  $2.75  billion  while  the  FTE  level  had 
remained  virtually  unchanged  at  1,197  FTEs.  During  that  same  period,  the  Foundation's  workload,  as 
measured  by  the  number  of  science  and  engineering  proposals  received,  more  than  doubled. 

In  order  to  address  the  imbalance  between  expanded  program  activity  and  staffing  levels  and  to  manage 
and  administer  NSF's  programs  responsibly,  the  Foundation  continues  to  emphasize  productivity 
increases,  including  continued  implementation  of  new  electronic  technologies  to  improve  business 
practices  in  proposal  processing  and  review,  as  well  as  continued  utilization  of  visiting  scientists  and 
engineers,  to  keep  pace  with  a  greater  and  more  complex  workload. 
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The  Foundation's  FY  1995  staffing  request  is  1,243  FTEs.  The  requested  staffing  level  will  allow  the 
Foundation  a  modest  4%  staffing  increase  over  its  FY  1993  actual  staffing  level  of  1.197  FTEs  and  will 
enable  NSF  to  provide  the  required  management  and  oversight  of  its  programs. 

NSF  STAFFING 
(Full-time  Equivalents) 


1 

FY  1994 

FY  1993 

Current 

FY  1995 

Actual 

Plan 

Estimate 

Change 

Biological  Sciences 

111 

111 

115 

4 

Budget,  Finance,  and  Avrards  Management 

122 

122 

122 

0 

Computer  and  Information  Science  and  Engineering 

60 

60 

65 

5 

Education  and  Human  Resources 

123 

123 

132 

9 

Engineenng 

114 

114 

120 

6 

Geosciences 

93 

93 

97 

4 

Information  and  Resources  Management 

164 

167 

167 

0 

Mathematical  and  Physical  Sciences 

118 

118 

123 

5 

Social,  Behavioral  and  Economic  Sciences 

135 

135 

137 

2 

Staff  Offices  of  the  Director 

93 

93 

93 

0 

Office  of  Polar  Programs 

46 

48 

50 

2 

Coops/Student  Aids 

Total 

18 

19 

22 

3 

1,197 

1,203 

1,243 

40 

Personnel  Compensation  and  Benefits 

Personnel  Compensation  and  Benefits  (PC&B)  is  the  single  largest  component  of  the  Salaries  and 
Expenses  appropriation,  accounting  for  approximately  two-thirds  of  total  S&E  resources  Personnel 
Compensation  and  Benefits  costs  for  FY  1995  total  $87.67  million,  an  increase  of  $6.92  million  over  the 
FY  1994  Current  Plan  level.  The  amount  requested  for  PC&B  in  FY  1995  fully  supports  the  requested 
FTE  level 

The  primary  elements  of  this  increase  are: 

•  an  additional  $1.43  million  to  fully  fund  the  FY  1994  authorized  FTE  celling  in  FY  1995. 

•  an  additional  $2  38  million  to  support  the  requested  staffing  increase  of  40  FTEs  over  the  FY 
1994  approved  ceiling  level. 

•  $2.07  million  for  comparability  pay  increases. 

•  $1 .04  million  to  pay  for  benefits  increases  . 
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PERSONNEL  COMPENSATION  AND  BENEFITS 

(Thousands  of  Dollars) 


Full  Time  Equivalent 

Other  Personnel  Compensation 

NSB  and  Advisore 

Subtotal,  Personnel  Compensation 

Personnel  Benefits 

Employer  Contributions: 

Health  Insurance.  Retirement  PICA,  etc 

Other  Personnel  Benefits 

Subtotal,  Personnel  Benefits 

[total,  PERSONNEL  COMPENSATION 
AND  BENEFITS: 


FY  1993 

Actual 

64,574 

2,280 

248 

$67,102 


FY  1994 

Current 

Plan 

55,250 

2,500 

250 

$68,000 


FY  1995 

Estimate 

71,080 

2,550 

250 

$73,880 


Change 
Amount        Percent 
5:530" 


$79,478 


$80,750 


$87,670 


50 

0 

$5,880 


2.0% 
0.0% 

8.6y. 


12,239 
137 

12,600 
150 

13,640 
150 

1,040 
0 

8.3% 
0.0% 

$12,376 

$12,750 

$13,790 

$1,040 

8^/. 

$6,920         8.6y< 


Travel 

As  the  nature  of  the  Foundation's  programs  continues  to  become  more  interdisciplinary,  and  with  an 
increased  number  of  state,  local,  and  industnal  partnerships,  there  is  a  resulting  need  for  additional  NSF 
coordination,  oversight,  and  evaluation  of  program  activity  It  is  critical  that  NSF  staff  maintain  a  presence 
v^ith  new  and  emerging  disciplines  and  partnerships,  through  attendance  at  symposia,  conferences,  and 
meetings,  to  ensure  effective  and,  ultimately,  efficient,  program  management  and  oversight  by  site  visits  to 
projects  supported  by  the  Foundation. 

TRAVEL 

(Thousands  of  Dollars) 


... 

FY  1994 

FY  1993 

Cun-ent 

FY  1995 

Chan 

ge 

Actual 

Plan 

Estimate 

Amount 

Percent 

Biological  Scaences 

226 

295 

350 

55 

18  6% 

Budget,  Finance  and  Awards  Management 

45 

50 

50 

0 

0.0% 

Computer  and  Infomnation.  Science  and  Engineering 

173 

230 

273 

43 

18.7% 

Education  and  Human  Resources 

242 

320 

380 

60 

18.8% 

Engineenng 

331 

430 

510 

80 

18.6% 

Geosciences 

289 

380 

452 

72 

18.9% 

Infomiation  and  Resources  Management 

36 

40 

40 

0 

00% 

Mathematics  and  Physical  Sciences 

292 

450 

534 

84 

18.7% 

Social.  Behavonal  and  Economic  Sciences 

217 

285 

338 

53 

18.6% 

Staff  Offices  of  the  Director 
TOTAL  TRAVEL 

4«0 

520 

563 

43 

8.3% 

$2,331 

$3,000 

$3,490 

$490 

16.3% 
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General  Operating  Expenses 

General  Operating  Expenses  (GOE)  constitutes  the  remainder  of  the  Salaries  and  Expenses  appropriation 
and  funds  the  entire  range  of  operating  expenses  necessary  for  the  Foundation  to  administer  its 
programs  The  Pi'  1995  request  for  General  Operating  Expenses,  including  travel  costs  discussed 
separately  in  the  preceding  narrative,  is  $43.05  million,  an  increase  of  $5.50  million  over  the  FY  1994 
level  of  $37.55  million.  The  primary  cost  categories  for  General  Operating  Expenses  are; 

•  Physical  Infrastructure,  which  includes  space  rental  charges  on  the  new  NSF  Headquarters  in 
Arlington,  Virginia,  as  well  as  costs  for  telecommunications  infrastructure,  including  telephone, 
telegraph,  and  postage. 

•  Information  Infrastructure,  which  continues  the  Foundation's  investment  in  information  technology 
and  includes  ADP  operations  and  maintenance,  software  development,  and  data  processing 
equipment  and  supplies 

•  Other  General  Operating  Expenses,  which  includes  printing  and  reproduction,  administrative 
contracts,  employee  training,  and  office  supplies  and  materials. 

Physical  Infrastructure  costs,  budgeted  at  $20.5  million  in  FY  1995,  increase  $  0.80  million  over  the  FY 
1994  level.  These  costs  include  charges  by  the  General  Services  Administration  (GSA)  for  the 
Foundation's  new  state-of-the-art  Headquarters  location  in  Ariington,  Virginia.  Office  space  rentals 
comprise  more  than  80%  of  these  costs. 

Information  Infrastructure  costs,  budgeted  at  $11  59  million  in  FY  1995,  increase  $3.22  million  over  the 
FY  1994  level.  This  request  continues  the  Foundation's  major  investment  in  new  technology  to  improve 
business  operations  and  to  respond  to  significant  workload  increases.  NSF's  information  infrastructure  is 
characterized  by  distributed  multi-functional  workstations  that  support  a  wide  range  of  automated 
administrative  and  programmatic  work  processes,  including  electronic  mail,  electronic  timekeeping  and 
record-keeping  systems,  and  powerful  computational  capabilities. 

Specific  information  technology  investments  targeted  for  FY  1 995  include  enhanced  customer  support  for 
new  technologies  and  systems;  infrastructure  improvements  to  support  activities  such  as  video 
conferencing,  telecommuting,  imaging,  and  high-speed  data  communications;  the  upgrade  ot  the 
Foundation's  microcomputer  inventory;  and,  the  acceleration  of  the  move  toward  a  distributed  environment 
which  allows  more  processing  to  be  done  at  individual  workstations  rather  than  on  the  mainframe 

Other  General  Operating  Expenses,  budgeted  at  $7.47  million  in  FY  1995,  increase  $0.99  million  over 
the  FY  1994  level.  These  costs  include  administrative  contracts  for  warehousing,  mail  handling, 
addressing  services,  equipment  repair  and  maintenance.  The  cost  increases  include  administrative 
contracts  associated  with  additional  security  requirements  at  the  new  location  and  the  operation  of  the 
NSF  health  unit,  and  automation  of  the  Foundation's  library  facilities. 

The  following  chart  specifies  these  increases  by  Object  Class  and  is  followed  by  detailed  explanations  of 
each  Object  Class  increase: 
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GENERAL  OPERATING  EXPENSES 
(Including  Travel) 

(Thousands  of  Dollars) 


FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Estimate 

Change 

Amount       Percent 

Travel 

Transportation  of  Things 

2,331 
204 

3,000 
210 

3,490 
210 

490 
0 

lb.J7c 

0.0% 

Rents  and  Communications: 

9,118 

444 

3,294 

16,400 

450 

3,300 

17,100 

450 

3,400 

700 

0 

100 

4.3% 
0.0% 
3.0% 

Office  Space  Rentals 
Data  Processing  Equipment 

and  other  Rentals 
Telephone,  Telegraph 

and  Postage 

Subtotal,  Rents  and  Communications 

12.856 

20,150 

20,950 

800 

4.0% 

Printing  and  Reproduction 

485 

500 

578 

78 

15.6% 

Consulting  Services 

260 

260 

260 

0 

0.0% 

Other  Contractual  Sen/ices: 

3.100 

4.141 

2.783 

528 

2,987 

2,587 

2,700 

550 

3,513 

4,350 

3.150 

700 

526 

1,763 

450 

150 

17.6% 
68.1% 
16.7% 
27.3% 

Administrative  Contracts 
DP  Operations  &  Maint. 
DP  Software  Development 
Employment  Training 

Subtotal,  Other  Contr.  Serivces 

10,552 

8.824 

11.713 

2,889 

32.7% 

Purchases  of  goods  and  services 
from  Government  accounts 

383 

300 

300 

0 

0.0% 

Supplies  and  Materials: 
Office  and  Printing 
Data  Processing 

787 
109 

780 
120 

910 

120 

130 
0 

16.7% 
0.0% 

Subtotal,  Supplies  and  Materials 

896 

900 

1,030 

130 

14.4% 

Egyipm^nt: 
Admin  Services  Equipment 
Data  Processing  Equipment 

540 
2.847 

439 

2,961 

539 
3,971 

100 
1,010 

22.8% 
34.1% 

Subtotal,  Equipment 

3,387 

3,400 

4,510 

1,110 

32.6% 

Reception  and  Representation 
TOTAL,  Other  Expenses 

6 

6 

9 

3 

"■" 

$31,360 

$37,550 

$43,050 

$5,500 

14.6%j| 

Transportation  of  Things  consists  of  contracts  for  labor  support  to  move  furniture,  equipment  and 
other  items.  There  is  no  FY  1995  Increase. 

Office  Space  Rentals  increase  by  $700,000  Office  space  rentals  include  the  rent  charged  by  GSA 
for  NSF's  new  facility  In  Arlington,  Virginia.  NSF  consolidated  four  dov\/ntown  office  locations  into  a 
new  headquarters  building  in  early  FY  1994.     The  Arlington  facility  includes  a  state-of-the-art 
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telecommunications  infrastructure,  an  enhanced  conference  and  training  center,  and  a  modem,  open- 
office  work  environment.  The  increase  of  $700,000  reflects  the  rental  increase  projected  by  GSA. 

Equipment  Rentals  costs,  which  do  not  increase  in  Pi'  1995,  include  the  cost  of  rental,  maintenance 
and  page  charges  for  NSF  copiers  located  in  copier  stations  on  each  floor  of  the  new  building  as  well 
as  in  the  Foundation  print  plant,  the  library  and  other  sen/ice  areas  of  the  agency. 

Postage  Costs  increase  by  $100,000.  These  costs  include  all  costs  for  metered  mail,  in  support  of 
the  agency's  proposal  review  process,  and  bulk  mail  charges  for  distribution  of  agency  publications. 
The  increase  of  $100,000  reflects  an  anticipated  postal  rate  increase  as  well  as  an  increase  in  usage 
in  FY  1995. 

Printing  and  Reproduction  includes  contract  costs  of  composition  and  printing  of  NSF  publications, 
announcements  and  forms,  and  printing  of  stationery  and  specialty  items.  The  increase  of  $78,000 
reflects  increases  in  contract  costs  and  in  volume,  as  well  as  the  cost  of  new  publications. 

Administrative  Contracts  include  warehousing  and  supply  services,  mail  handling,  addressing 
services,  equipment  repair  and  maintenance,  carpet  installation  and  repair,  renovation  costs,  furniture 
repair,  and  miscellaneous  small  contracts  The  increase  of  $0.52  million  includes  cost  increases  due 
to  inflation  and  the  cost  of  additional  services  (e.g.,  security)  associated  with  the  new  building  (  $0.39); 
and  an  increase  ($0.06  million)  in  the  cost  of  health  contracts  for  the  operation  of  the  NSF  Health  Unit. 
As  a  result  of  the  Foundation  move  to  a  new  building,  NSF  is  no  longer  able  to  share  the  cost  of  the 
Health  Unit  with  the  United  States  Secret  Service  Lastly,  there  is  a  small  increase  ($0.07  million)  for 
conversion  of  NSF  library  resources  to  CDROM  technology  to  provide  greater  and  more  efficient 
access  to  information  resources. 

ADP  Operations/Maintenance  includes  management  and  operation  of  the  central  computer  facility; 
operation  of  the  customer  service  center;  maintenance  of  mainframe  hardware;  software  licensing 
fees;  data  communications  infrastructure  and  systems  support;  central  systems  support;  remote 
access  (e.g.,  Internet);  and  staff  training  on  new  systems. 

ADP  Operations  and  Maintenance  will  increase  by  $1 .76  million  over  the  amounts  budgeted  with  FY 

1994  funds;  $1  21  million  in  available  FY  1993  funding  was  applied  to  FY  1994  requirements  for 
central  facility  management  and  operation  and  the  customer  service  center  for  a  net  increase  in  FY 

1995  over  FY  1994  of  $550,000.  Of  the  net  increase  of  $550,000,  $200,000  is  requested  to  cover 
contractually  stipulated  annual  increases  for  maintenance  and  operational  contracts  An  additional 
$350,000  will  allow  NSF  to  expand  the  services  being  provided  by  its  Customer  Service  Center  in 
order  to  respond  to  requirements  for  training,  assistance,  and  documentation  related  to  the  growth  of 
new  technologies  and  systems.  New  assistance  will  also  be  required  for  internet  and  other  electronic 
communications  usage. 

ADP  Software  Development  increases  by  $450,000.  In  FY  1994  NSF  will  experiment  with  new 
"down-sized"  technologies  which  will  operate  locally  on  personal  computers  and  complement 
centralized  operations  in  the  mainframe  environment.  Pilot  projects  will  be  initiated  with  the  goal  of 
working  smarter  with  less  by  utilizing  state-of-the-art  information  systems  In  FY  95  many  of  the  pilots 
will  be  implemented  throughout  the  Agency  For  example,  the  Foundation  will  aggressively  pursue  a 
goal  of  eliminating  paper  processing.  Proposals  will  be  scanned  and  electronically  filed  as  will  paper 
created  by  reviews,  recommendations,  etc.  Electronic  forms  for  memoranda,  correspondence, 
service  requests  and  personnel  actions  will  be  created.  NSF  will  also  expand  on  expenments  related 
to  the  concept  of  an  electronically  supported  "virtual  workplace"  where  an  employee,  regardless  of 
location,  will  have  access  to  resources  such  as  mail,  phone,  conferencing,  library,  and  proposal 
jackets. 

Training  Contracts  increase  by  $150,000.  This  increase  includes  a  major  new  initiative,  targeted 
curriculum,  and  additional  centralized  funding  of  training  courses  for  all  staff.  The  targeted  curriculum 
initiative  includes  the  leadership  development  program,  which  will  impact  all  supervisors,  managers 
and  executives,  and  the  support  staff  development  program. 
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Supplies  and  Materials  include  print  plant  paper,  copier  paper,  printing  supplies,  office  and 
miscellaneous  supplies.  This  increase  of  $130,000  is  due  to  normal  increases  in  usage  and  In  the 
costs  of  paper  products. 

Data  Processing  Equipment  Increases  by  $1.01  million.  The  amount  requested  will  allow  NSF  to 
purchase  the  hardware  and  software  necessary  to  sustain  quality  operations  at  the  authorized  staffing 
levels.  This  will  be  done  partially  by  pilot  projects  in  advanced  automation  and  work  processing.  The 
transition  from  pilot  status  to  full  implementation  in  FY  1995  will  require  a  significant  investment  in 
hardware  and  software  in  support  of  activities  such  as  video  conferencing,  telecommuting,  imaging, 
new  high  speed  fiber  cabling,  and  e-mail/voice  linkages.  This  request  also  includes  funding  to  upgrade 
NSF's  aging  microcomputer  inventory.  The  purchase  of  advanced  microcomputers  will  enable  the 
Foundation  to  accelerate  the  move  toward  a  client-server  environment,  thereby  allowing  more 
processing  to  be  done  at  the  individual  workstations  rather  than  on  the  mainframe.  In  addition,  NSF 
staff  will  be  able  to  take  full  advantage  of  the  benefits  of  new  systems  and  applications  as  they 
become  available. 

Reception  and  Representation  Expenses  are  budgeted  at  $9,000  Of  this  amount,  $2,500  had  been 
previously  available  in  the  Polar  Programs  appropriation  in  FY  1994  and  prior,  but  is  combined  with 
the  Salaries  and  Expenses  appropriation  for  FY  1 995. 


PERSONNEL  SUMMARY 

1 

FY  1994 

FY  1993 

Cun-ent 

FY  1995 

Change             || 

Actual 

Plan 

Request 

Amount 

Percent 

Total  Compensable  Workyears 

1,202 

1,208 

1,248 

40 

3.3% 

Full-Time  Equivalent  Employment 

1,197 

1,203 

1,243 

40 

3.3% 

FTE  overtime  and  Holiday  Hours 

5 

5 

5 

0 

0.0% 

Average  GS  Grade 

9.62 

9.62 

9.63 

0 

0.1% 

Average  Salary 

$54,150 

$54,450 

$57,390 

$2,940 

5.4% 
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DETAIL  OF  PERMANENT  POSITIONS 


Executive  Level  I 
Executive  Level  I 

Subtotal 

ES-6 
ES-5 
ES-4 
ES-3 
ES-2 
ES-1 

Subtotal 


FY  1993 

FY  1994 

FY  1995 

Artual 

Estimate 

Estimate 

0 

1 

1 

1 

1 
2 

1 

1 

2 

14 

14 

14 

16 

16 

16 

48 

51 

46 

4 

7 

10 

5 

15 

15 

9 

14 

14 

96 

117 

117 

AD 

GS/GM-15 

GS/GM-14 

GS/GM-13 

GS-12 

GS-11 

GS-10 

GS-9 

GS-8 

GS-7 

GS^ 

GS-5 

GS-4 

GS-3 

Subtotal 
UNGRADED 

TOTAL  PERMANENT  APPOINTMENTS 

FTE  CEILING 


220 


204 


230 


80 

80 

78 

80 

80 

78 

66 

66 

66 

75 

75 

81 

59 

59 

65 

8 

8 

8 

62 

62 

62 

74 

74 

74 

84 

84 

84 

130 

130 

130 

59 

59 

59 

22 

22 

22 

3 

3 

3 

802 

802 

810 

1,120 


1,197 


1,126 


1,203 


1.160 


1,243 
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NSF  HEADQUARTERS  RELOCATION  $5,200,000 


The  FY  1995  Budget  Request  for  Headquarters  Relocation  Is  $5.20  million.  This  appropriation  account 
provides  annual  reimbursement  to  the  General  Services  Administration  (GSA)  through  FY  1998  for 
expenses  incurred  by  GSA  pursuant  to  the  relocation  of  the  National  Science  Foundation  to  Artington. 
Virginia,  which  was  completed  in  January,  1994. 


(Millions  of  Dollars) 

FY  1994 

FY  1993      Cun-ent 

Actual           Plan 

FY  1995 
Request 

Change 
Amount      Percent 

NSF  Headquarters  Relocation 

$0.00         $5.20 

$5.20 

$0.00            0.0% 

In  January  1993,  the  National  Science  Foundation,  the  General  Services  Administration  (GSA)  and  OMB 
entered  into  an  interagency  agreement  regarding  the  NSF  relocation  to  Artington,  Virginia.  As  part  of  the 
agreement,  GSA  agreed  to  provide  funding  in  FY  1 993  for  relocation  expenses;  and  for  all  rent  costs  in 
the  new  NSF  building  during  FY  1993.  NSF  agreed  to  request  funds  to  make  annual  reimbursements  to 
GSA  in  five  installments  beginning  in  FY  1994  and  continuing  through  FY  1998. 

The  FY  1995  request  of  $5.20  million  for  reimbursement  to  GSA  includes  the  second  of  five  installments 
to  GSA  for  relocation  expenses  provided  in  FY  1992  ($0.40  million),  the  cost  of  the  actual  relocation  in 
FY  1993  ($1.80  million),  and  the  FY  1993  rent  on  the  new  building  ($1.20  million).  Additionally,  the  FY 
1995  request  includes  installment  payments  for  1,500  systems  fumiture  wort«tations  ($1.50  million)  and 
a  telephone  system  for  the  new  building  ($0.30  million). 
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OFFICE  OF  INSPECTOR  GENERAL 


$4,380,000 


The  FY  1995  request  for  the  Office  of  Inspector  General  (OIG)  Activity  is  $4.38  million,  an  overall 
increase  of  $383,000  or  approximately  9.5  percent  over  the  FY  1994  Current  Plan  of  $3,997  million. 


(Millions  of  Dollars) 

FY  1993 
Actual 

FY  1994 

Current 

Plan 

FY  1995 
Request 

Change 
Amount     Percent 

Personnel  Compensation  &  Benefits 
Other  Operating  Expenses 

TOTAL 

2.47 
1.22 

2.73 
1.27 

3.05 
1.33 

0.32      11.7% 
0.06        4.7% 

$3.69 

$4.00 

$4.38 

0.38        9.5% 

Full-Time  Equivalent  Employment 

38 

42 

46 

In  February  1989,  the  National  Science  Board  established  the  Office  of  Inspector  General  for  NSF 
pursuant  to  the  Inspector  General  Act  Amendments  of  1988.  The  statute  confers  on  the  Office  of 
Inspector  General  the  responsibility  and  the  authority  to: 

•  Conduct  and  supervise  audits  of  NSF  programs  and  operations,  including  organizations  that  receive 
NSF  funding. 

•  Conduct  investigations  conceming  NSF  programs  and  operations,  including  organizations  that 
receive  NSF  funding. 

•  Evaluate  allegations  of  misconduct  in  science  and  engineering,  such  as  fabrication  or  falsification  of 
data  and  plagiarism,  involving  scientists  that  request  or  receive  NSF  funding. 

•  Provide  leadership  and  coordination  and  recommend  policies  for  activities  designed  to: 

(a)  promote  economy,  efficiency,  and  effectiveness  in  the  administration  of  NSF  programs  and 
operations,  and 

(b)  prevent  and  detect  fraud  and  abuse  In  NSF  programs  and  operations. 

•  Issue  Semiannual  Reports  to  keep  the  National  Science  Board  and  Congress  fully  and  currently 
infomned  about  problems  and  deficiencies  relating  to  the  administration  of  NSF  programs  and 
operations  and  the  necessity  for  and  progress  of  corrective  action. 

The  OIG  is  comprised  of  three  operational  organizations:  Audit,  Investigations,  and  Oversight.  The 
Office  of  Audit  is  responsible  for  external  audits  of  NSF  grants  and  contracts  at  universities  and 
commercial  and  nonprofit  organizations  that  receive  NSF  funding.  Internal  audits  are  also  conducted 
within  NSF  to  evaluate  financial  and  administrative  aspects  of  NSF  activities;  to  evaluate  data 
processing  systems  employed  by  NSF;  and  to  assess  the  adequacy  of  intemal  controls.  The  Office  of 
Audit  ensures  that  management  implements  recommendations  included  in  all  reports  issued  by  OIG  and 
the  General  Accounting  Office.  The  Office  of  Audit  is  also  responsible  for  pre-award  audits  and  for 
recommending  to  NSF's  Division  of  Contracts,  Policy  and  Oversight  the  final  indirect  cost  rates 
applicable  to  NSF  awards. 

The  Investigations  Unit  is  responsible  for  investigating  charges  of  criminal  and  administrative  violations 
by  NSF  staff  and  funded  organizations. 
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The  Office  of  Oversight  is  responsible  for  evaluating  allegations  of  misconduct  in  science  and 
engineering,  such  as  fabrication  or  falsification  of  data  and  plagiarism.  The  Oversight  Office  also 
manages  OIG's  inspection  program;  reviews  and  evaluates  the  processing  of  proposals  for  funding  from 
NSF;  monitors  procedures  used  to  ensure  external  peer  oversight  of  NSF  programs;  and  monitors 
adherence  to  NSF  conflict-of-interest  regulations  as  they  apply  to  new  and  former  staff. 

An  increase  of  $383,000  over  the  FY  1994  Current  Plan  is  requested  for  the  Office  of  Inspector  General 
in  FY  1995. 


1 

FY  1994 

FY  1993 

Current 

FY  1995 

Actual 

Plan 

Request 

Personnel  Compensation  &  Benefits 

Z470,000 

2,732,000 

3,050.000 

Travel  and  Transportation  of  Persons 

84,000 

110,000 

110,000 

Rental  Payments  to  GSA 

0 

0 

0 

Communications.  Utilities  and  Miscellaneous  Charges 

6,000 

6,000 

6,000 

Printing  and  Reproduction 

0 

0 

0 

Other  Services 

1,080,000 

1,070,000 

1,150,000 

Supplies  and  Materials 

16,000 

29,000 

29,000 

Equipment 
TOTAL 

31,000 

50,000 

35,000 

$3,687,000 

$3,997,000 

$4,380,000 

During  its  first  years  of  operation,  the  Office  of  Inspector  General  addressed  the  requirements  of  the 
Inspector  General  Act  with  the  addition  of  experienced  personnel  in  the  legal,  scientific,  and  criminal 
investigation  disciplines.  Additional  personnel  were  needed  to  address  concerns  in  the  areas  of 
misconduct  in  science  and  engineering,  conflict-of-interest,  and  allegations  of  criminal  activity.  There 
were  also  adjustments  within  the  office  necessary  to  meet  the  additional  demands  of  the  Inspector 
General  Act  amendments.  These  include  production  of  semiannual  reports  to  Congress,  establishment 
of  working  relationships  with  the  National  Science  Board  (the  statutory  supervisor  of  the  Office  of 
Inspector  General),  attainment  of  professional  standards  imposed  on  the  disciplines  represented  in  the 
office,  and  redefinition  of  day-to-day  working  relationships  with  NSF. 

In  response  to  recommendations  from  the  Senate  Committee  on  Govemmental  Affairs,  OIG  is  now 
increasing,  over  a  period  of  years  as  resources  become  available,  the  number  of  audits  that  are 
conducted  at  organizations  that  receive  NSF  funding.  Additional  audit  resources  are  also  needed  to 
supplement  the  OIG's  inspection  program  and  to  cover  the  substantial  increased  audit  responsibilities 
under  the  Chief  Financial  Officers  Act  of  1990.  The  OIG  also  requests  additional  resources  in  order  to 
effectively  manage  allegations  of  financial  fraud  and  misconduct  in  science. 

Since  the  Department  of  Veteran  Affairs,  and  Housing  and  Urtan  Development,  and  Independent 
Agencies  Appropriations  Act  provides  for  a  separate  appropriation  for  NSF's  Office  of  Inspector  General, 
the  1995  Request  separately  identifies  the  resources  needed  to  support  the  Office  of  Inspector  General. 
These  resources  include  amounts  for  personnel  compensation  and  benefits;  contract  audits;  operational 
travel;  and  office  supplies,  materials,  and  equipment. 

Personnel  compensation  and  benefits  costs  will  increase  by  $318,000  or  11.7  percent  over  the  1994 
Plan.  The  increase  requested  for  salaries  and  benefits  reflects  the  costs  to  support  46  FTEs,  an  increase 
of  4  FTEs  over  the  FY  1994  level.  The  4  FTEs  will  be  used  to  employ  staff  at  the  entry  level.  This  new 
entry-level  staff  will  help  OIG  economically  and  effectively  manage  increased  audit  responsibilities  and 
increased  needs  in  handling  allegations  of  financial  fraud  and  misconduct  in  science.  The  increased 
funding  will  also  cover  cost  of  living  and  other  routine  costs  associated  with  current  staffing.  Along  with 
the  hiring  of  additional  entry-level  staff,  contracts  with  C.P.A.  firms  for  external  audits  will  increase  by 
$80,000  to  $1.13  million,  to  compensate  for  the  increase  in  contract  costs  and  to  improve  the  audit  cycle. 
Consistent  with  the  tight  budget  environment,  travel  will  remain  constant  at  $110,000.  In  addition, 
equipment  expenses  wrill  be  reduced  by  $15,000. 
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The  table  showing  the  detail  of  permanent  positions  is  a  summary  of  Penmanent  Positions  as  of  the  end 
of  Pt'  1993  and  estimated  to  be  filled  at  the  end  of  Pr'  1994  and  Pi'  1995. 


DETAIL  OF  PERMANENT  POSITIONS 


Grade 


ES 
Subtotal 

AD 
Subtotal 

GS/GM-15 
GS/GfWI-  14 
GS/GM-13 
GS-  12 
GS-11 
GS-10 
GS-9 
GS-8 
GS-7 
GS-6 
GS-5 
GS-4 
Subtotal 


FY  1993 
Actual 


3 
3 
6 
6 

1 
6 
6 
2 
5 
0 
4 
2 
3 
1 
0 
0 
30 


FY  1994 
Estimate 


4 
4 
6 
6 
0 
7 
6 
2 
6 
0 
5 
2 
2 
1 
1 
0 
32 


FY  1995 
Estimate 
4 
4 
6 
6 
0 
7 
5 
3 
6 
0 
5 
2 
5 
1 
2 
0 
36 


TOTAL  PERMANENT  POSITIONS 


39 


42 


46 
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NATIONAL  SOENCE  FOUNDATION 


Research  and  Ocvdopmat  Special  Analysis 


Actual 
FY  1993 


Esdmate 

FY  1994 


Estimate 
FY  1995 


Support  of  R&D 
Conduct  of  Research 

Basic  Research 

Applied  Research 

Dcvclopmeni 

Subtotal,  Conduct  of  R&D 

(Conduct  of  R&D  Perfonned  by  Colleges  and  Univereities.).. 

R&D  Facilities 

Land,  Building  and  Fixed  Efjuipment 

Major  Equipment 

Subtotal,  R&D  Facilities  &  Majcff  Equipment 


Dollars  in  Tliousands 


Total.  Support  of  R&D 

Non-Investment  Acdvibes*.. 

Education  and  Training 

TOTAL 


Proposal  Summary 
Number  of  Proposals  Received... 
Dollars  Requested  (Total) 


Action  Summary 

Number  of  Awards 

Dollars  Obligated  (Total) 

Dollar  Disthbubon  by  Paformer 

Universities 

Industry 

Federal  Agencies 

Other 

Subtotal,  Dollar  Distributioa  by  Performer.. 

Personnel 
Senior  Scientists 

Number  of  Scientists  Supported 

Amount  of  Scientist  Support. 

Number  of  Years  of  Scientist  Support 

Postdoctoral  Support 

Number  of  Postdoctorals  Supported 

Amount  of  Postdoctoral  Support 

Graduate  Students 

Number  of  Graduate  Students  Supported 

Amount  of  Graduate  Student  Support 

Other  Personnel  Costs 

Amount  of  Support 


R&D  Facilities,  Equipment  and  Instrumentation 

Land,  Buildings  and  Fixed  Equipment 

Major  Equipment 

Other  Equipment  and  Instrumentation 

Subtotal,  R&D  Fac..  Equip,  and  Instr\mientati<».. 

Other  Direct  Research  Costs** 


$1,743,770 

$1,877,964 

$2,043,793 

138,119 

157.914 

175,246 

0 

0 

0 

1.881.889 

2.035.878 

2,219,039 

(1.561,930) 

(1,678326) 

(1,816331) 

46.389 

58J83 

33.869 

84.047 

146.035 

135.290 

130.436 

204318 

169.159 

2,012325 

2.240.196 

2388.198 

329.791 

317.637 

336371 

407,610 

459,964 

475,431 

$2,749,726 

$3,017,797 

$3,200,000 

Quantitative  Data  Tabic 

Actual 

Estimate 

FY  1993 

FY  1994 

FY  1995 

Indirect  Costs 

Non-Investment  Activities.. 
TOTAL 


Dollars  in  Thousands 

6U14 

62,946 

67.066 

13,508.760 

$14,167,454 

$15,260,807 

18.216 

19,097 

19.525 

2,749,726 

3,017,797 

3,200,000 

1.882.129 

2,090,257 

2,198363 

162387 

204J79 

221,937 

148.610 

103,217 

105.612 

556,600 

620.044 

674.088 

2,749.726 

3.017.797 

3,200.000 

23,038 

24.784 

25.775 

275.943 

301.779 

325,962 

5.701 

6.060 

6,427 

4.281 

4,519 

4,855 

84.981 

89.657 

97.578 

19.558 

20,684 

21350 

275.030 

269,928 

288,672 

228,717 


256.721 


275,071 


46389 

58483 

33,869 

84.047 

146.035 

135,290 

156.705 

174,284 

188.703 

287.141 

378,602 

357.862 

807,579 

903,076 

971.753 

460.544 

500397 

546.731 

329.791 

317,637 

336371 

$2,749,726 

$3,017,797 

$3,200,000 

'Includes  "Collection  of  Informabon." 
**lncludes:  Supplies.  Publications,  Consultants,  Computer  Services,  Subcontracts.  Travel,  and  Fringe  Benefits 
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RESEARCH  AND  RELATED  ACnVITIES 


arch  and  Devdopment  Special  Analysis 


Actual 
FY  1993 


Estimale 
FY  1994 


Estimate 
FY  1995 


Suppon  of  R&D 
Conduct  of  Research 

Basic  Research 

Applied  Research 

Development 

Subtotal,  Conduct  of  RAD 

(Conduct  of  R&D  Perfonned  by  Colleges  and  Universities.)- 

R&D  Facilibes 

Land,  Building  and  Fixed  Equipment 

Major  Equipment 

Subtotal.  R&D  Facilities  &  Major  Equipment 


Dollars  in  Thousands 


Total.  Support  of  R&D.. 


Non-Investment  Acbvitics*.. 


Education  and  Training.. 
TOTAL 


Proposal  Sumroar> 
Number  of  Proposals  Received.. 
Dollars  Requested  (Total) 


Action  Summary 

Number  of  Awards 

Dollars  Obligated  (Total) 

Dollar  Distribution  by  PerfonDer 

Universities 

Industry 

Federal  Agencies «.«.».i 

Other 

Subtotal.  Dollar  Distribution  by  Performer.. 

Personnel 
Senior  Scientists 

Number  of  Scientists  Supported 

Amount  of  Scientist  Support 

Number  of  Years  of  Scientist  Support 

Postdoctoral  Suppon 

Number  of  Postdoctorals  Supported 

Amount  of  Postdoctoral  Suppon '<... 

Graduate  Students 

Number  of  Graduate  Students  Supported..... 

Amount  of  Graduate  Student  Support 

Other  Personnel  Costs 

Amount  of  Support 


R&D  Facilities,  Equipment  and  Instrumentation 

Land,  Buildings  and  Fixed  Equipment 

Major  Equipment '. 

Other  Equipment  and  Instrumentation 

Subtotal.  R&D  Fac.  Equip,  and  InstrumentatioD.. 


Other  Direct  Research  Costs**.. 


Indirect  Costs 

Non-Investment  Activities.. 
TOTAL 


$1,682,452 

$1,809,084 

SI. 975.830 

108.421 

127.198 

143.980 

0 

0 

0 

1.790,873 

1,936,282 

2.119.810 

(1,483,355) 

(1,591.527) 

(1.729,498) 

9.107 

8,283 

6.369 

71,575 

96.035 

37.790 

80.682 

104.318 

44.159 

1.871.555 

2.040.600 

2,163.969 

208.829 

180.100 

184,731 

0 

0 

0 

52.080.384 

J2.220.700 

$2,348,700 

Quantitative  Data  Table 

Actual 

Estiniate 

Estimate 

FY  1993 

FY  1994 

FY  1995 

Dollars  in  Thousands 


41,890 

44,672 

48J19 

9,987,103 

10,825,454 

11.777.707 

15.895 

16324 

16.750 

2.080,384 

2^20,700 

2.348.700 

1,509,031 

1,635,487 

1.730.498 

129,069 

164,159 

180.962 

142,926 

97,117 

99.312 

299,358 

323,937 

337.928 

2.080,384 

2,220,700 

2.348.700 

18.489 

19.459 

20.355 

221.792 

238.772 

261.662 

4,575 

4.863 

5.222 

4,001 

4,182 

4,514 

80.590 

84,635 

92,480 

15.486 

16.216 

16.787 

191.872 

203.848 

218.482 

209.821 


'Includes  'Collection  of  Infofmation." 

'•Includes    Supplies.  Publications.  Consultants.  Computer  Services.  Subcontracts,  Travel,  and  Fnnge  Benefits 


227.721 


9,107 

8,283 

6,369 

71,575 

96.035 

37.790 

127.727 

141.254 

154.868 

208.409 

245.572 

199.027 

571.063 

619.435 

680.618 

406.135 

438.517 

483.979 

208,829 

180.100 

184.731 

$2,080,384 

$2,220,700 

$2,348,700 
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BIOLOGICAL  SCIENCES 


Research  and  Developaefil  Special  Analyiis 


Support  of  lUW 
Conduct  of  Research 

Basic  Research. 

Apphed  Reseajch. 

DevetopmoiL 

Subtoul.  Conduct  of  RAD 

(Conduct  of  RAO  Performed  by  Colleges  and  Univeiiilies.).. 

RAD  Facilities 

Land,  Bmldmg  and  Fixed  EquipmenL — 

Major  Ei^uipinenl- 

Subtotal,  R&D  Facilities  &  Major  E^juipmoit ~ 


ToUl,  Support  of  R4D.... 
Non-Investmeiit  Activities*. 


Education  and  Trammg.. 

TOTAL 


Actual 
FY  1993 


TTiinate" 
FY  1994 


5262,789 

8,535 

0 

27U24 

(244,100) 


0 
0 
0 

271,324 

0 

0 

S27U24 


Dollars  in  Thousands 

$279,710 

9,070 

0 

288,780 

(258,900) 


0 
0 
0 

288,780 

0 

0 

$288,780 


(^antitative  Data  Table 


Actual 
FY  1993 


Estimate 

FY  1994 

Dollars  in  ThousandT" 


bstrnute 
FY  1995 


$304,840 

9,100 

0 

313,940 

(282,400) 


0 
0 
0 

313,940 

0 

0 

$313,940 


Estiirute 
FY  1995 


Proposal  Summary 
Number  of  Proposals  Received... 
Dollars  Requested  (ToUl) 


7.833 
1,936,6«0 


8,274 
2,043,300 


9.011 
2,220,200 


Action  Summary 

Number  of  Awards 

Dollars  Obligated  aolal)... 


Dollar  Distribution  by  Perfonner 

Univenities ,. 

Industry » 

Federal  AgeiKies. 

Other 

Subtotal,  Dollar  Distribution  by  fafonaa... 


2,897 
271,324 


244,100 

2,300 

836 

24,088 
271,324 


2,899 
288,780 


258,900 

2,420 

890 

26,570 

288,780 


2,901 
313>tO 


282,400 

2.620 

990 

27,930 

313,940 


Penoonel 
Senior  Scientists 

Number  of  Scientists  Supported 

Amount  of  Scientist  Support. 

Number  of  Yean  of  Scientist  Support. 

Postdoctoral  Support 

Number  of  Postdoctorals  Supported 

Amount  of  Postdoctoral  Sup9ort 

Graduate  Students 

Number  of  Graduate  Students  Supported.  . 

Amount  of  Graduate  Student  Support 

Other  Personnel  Costs 

Amount  of  Support. 


R&D  Facilities,  Equipment  and  Instnanentation 

Land,  Buildings  and  Fixed  Equipment. 

Major  EquipmenL 

Other  Equipment  and  Instrumentation. 

Subtotal,  RAD  Fac.  Equip  and  InstrumentatioD.... 


Other  Direct  Research  Costs".. 


bditect  CosU 

Non-Investment  Activities... 
TOTAL 


2,041 

2,090 

2.205 

24.691 

26,080 

28,460 

927 

960 

1.015 

992 

1,010 

1,070 

22,019 

23,200 

23.160 

1,852 

1,897 

14>95 

21,791 

23.030 

25.070 

3U10 


34.240 


0 

0 

23.852 

23.852 

0 

0 

25,800 

25,800 

0 

0 

28,240 

28,240 

81.909 

88,040 

95,120 

67,536 

71320 

77,650 

0 

0 

0 

$271,324 

$288,780 

$313,940 

'Includes  'XZoUection  of  Infomution." 

''Includes:  Sialics,  Publtcatioos.  CoosulUnU,  Computer  Services,  Subcontncts.  Travel,  uid  Fringe  Benefits. 
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COMPUTER  «  INFORMATION  SCIENCE  A  ENGINEERING 


RoMrdi  and  D<nhj|jitul  Sp«dal  A*Wyns 


Actul 
FY  1993 


FY  1994 
mThoautnds 


SopFcnafRAD 
Condiirt  OS  Rcmrcn 

Buk  RcKirch. 

A|)plied  Roeafck 

DcvelopmeoL ^ ^ 

Sabtottl,  Condacl  ofRAD 

(OmdaacttJJ)  Pufimnjii  by  CoUeget  ai  Uuvcnitict.).. 

RJtD  Facilitia 

1  "*■<  RiiiL4twfl  and  Futtd  FiBfiinittiil 

Mjijor  E^pnpmeoL 

Sabtool.  RAD  FidJitia  A  M>)or  E 


ToUl,  Sivport  of  RAD... 


t)oll>n 


FY  1995 


Noa-faivataa<  Activities*... 


TOTAL...... 


180.(86 

203,969 

231.809 

6J>54 

M76 

9471 

0 

0 

0 

117,140 

212445 

241380 

(157.731) 

(174.043) 

(197.932) 

2,700 

1,735 

1,974 

23,0<3 

26,500 

30,146 

27.763 

28,235 

32,120 

213,603 

240480 

273,500 

0 

0 

0 

0 

0 

0 

S2 15.603 

S240.Sao 

S273.500 

(^nantiUtm  Dau  Tabic 


ActinJ 
FY  1993 


Profxiul  Snnnnary 
Nunbci  of  Prapouls  Received... 
DoUan  Reqae<t«d  (Total). 


Extim&tc 

FY  1994 

Dollars  in  Thooaaada 


Eftimaie 
FY  1995 


Action  Sunmary 

Nmber  of  Awardi 

Dollan  Obligated  (TotalX.. 


Dollar  Dirtribabon  by  Pcdbuuu 

Uofvcmtict. 

lodiatiy. „ 

Federal  A^eacies. 

Otho „.. 

Sobtotal.  DoUar  Distnbotioo  by 


3.352 

3,962 

4.312 

1349,298 

1.346.059 

1.764.443 

1394 

1.523 

1.720 

215,603 

240,580 

273,500 

157,738 

174,043 

197J32 

19.620 

21,532 

24.700 

596 

7S« 

tS7 

37.649 

44.247 

30,011 

215,603 

240,580 

273.500 

I 

Scmar  Saentnta 

Nunber  of  Scientitfs  Sqiported „ 

AmOQOt  of  Scieatiit  Si^port. 

Nombo  of  Yean  of  Scicntiit  Snppoil 

Potfdoctonl  St^ipon 

Nmiber  of  Poitdoctorab  Supported. 

ABkomt  of  Poctdoctoral  Support. 

Gradaatc  Student! 

Nwnber  of  Graduate  Students  Si^ported... 

Amoiail  of  Graduate  Student  Support 

Other  PenooDcl  Co^ 

AmcHBil  of  Support „... 


13«9 

1.548 

l.7»4 

19.880 

22,198 

25,2(1 

303 

339 

316 

244 

2C2 

294 

3.770 

3,929 

4,4*2 

1.336 

1.698 

1,939 

24,049 

26.678 

30.4«t 

2un 


23,115 


RAD  Facilitiea,  E^piipmenl  and  Initrmncntatiaa 

I  »«"^  BmldinB  *fMl  Fixed  EauuKocnL 

Major  E^juipmcBt 

Other  Equipment  and  InrtuwwTtfitifw 

Subtotal,  RAD  Fac,  Eooip.  »*m1  ^p^juf^y^fta^/m 

Other  Direct  RcKarch  Corta** „ 


Indiract  Coiti. _......„., 

Nor^Invctfmenl  Actrvilm...... 

TOTAL. 


*faictodci  "Collectiod  of  Infonnation.* 

**lDcludcs    Sv^ipliea,  Publicatiom.  Coniullaala,  Conputer  Service*.  Subconlracti.  Trxvel,  aid  Fringe  Boiefha. 


26.197 


2.700 

1,135 

1.974 

25.063 

26,500 

30.146 

10.039 

1 1,635 

13.222 

37.802 

39.870 

4S342 

64.444 

76.113 

86393 

44341 

48.677 

55357 

0 

0 

0 

S21 3.603 

S240.380 

C73.500 
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ENGINEEKING 
ad  DmlDfntM  Spccnl  Aul^Hi 


flCtOMi 

FY  1993 


Support  of  RS5 
Conduct  of  Rcaeatch 

Basic  RcscsrdL - «...— ^. 

Applied  Rcsmch. 

DevelopmenL »..»..... — — . 

SiitKoulCoadactofRftO 

(CoDduct  of  lUW  Peifonned  by  CoUega  md  Univcnitics.). 


FY  1994 

Dollan  in  ThoasaiiJs~ 


SIS6.904 

69,150 

0 

2S6.0S4 

(221,430) 


$211,550 

r3.620 

0 

295,170 

(244,700) 


FY  1995 


$224,410 

96,000 

0 

320,410 

(257.220) 


RiD  Ficililics 

Land.  Building  and  Fixed  E^pmenL 

Major  Equipment. 

Subtoul.  R&D  Facilities  ft  Major  Equipment .. 


Total,  Support  of  RAD..... 
Non-lnvotment  Activities*... 

Education  and  Training 

TOTAL 


0 
0 
0 

256,054 

0 

0 

$256,054 


(Juantitatn*  UaU  1  able 


0 
0 
0 

295.170 

0 

0 

$295,170 


0 
0 
0 

320.410 

0 

0 

$320,410 


Estimate 
Fi'  1995 


Actual 
FY  1993 


Estimate 
FY  1994 


Proposal  Summary 
Number  of  Proposals  Received... 
Dalian  Requested  (Total) 


Acbon  Summary 

Number  of  Awards. 

Dollars  Obligated  (Total). 

Dollar  DistiibutKa  by  Pufwum 

Uoivcnities. 

Indastiy. 

Federal  Arcades. 

Other _ 

Subtotal.  Dollar  Distribolien  by 


9,227 
$1,809,669 


2.716 
256,054 


221,430 

2t,433 

275 

9,9I< 

25«,0S4 


Dollars  tn  Thousands 
10.000 
$2,000,000 


2,890 
295,170 


244.700 

43,500 

300 

6.670 

295,170 


10,500 
$2,100,000 


3,020 
320,410 


257,220 

55,190 

300 

7,000 

320,410 


Senior  Scientists 

Number  efScieaists  Supported. 

Amoimt  of  Scieaiist  Support — 

Number  ct  Years  of  Scientist  Support. 

PoAdoctonI  Support 

Number  of  Portdoctorals  Supported. 

Amount  of  Postdoctoral  Support 

Graduate  StudcMs 

Number  of  Ciradnate  Students  Supported... 

Amornt  of  Graduate  Student  Support 

Other  Pencmel  Cjists 

Amount  of  Support 


RftD  Facilities,  Equipment  and  tas&TBKnlaliaii 

Land,  Buildmgl  and  Fixed  Equipment 

Major  Equipmeitf. 

Other  Equipmest  and  lusUumutrtatiorL 

Subtoul,  RAD  Fac..  Equip,  and  I 


Other  Direct  Reseasdl  CosU**.. 


Indirect  Cons 

NoB-Iavestment  Activities... 
TOTAL. 


3.7I>2 
3MM 

173 

319 
3.141 

3.3S9 
47.S5t 

2t,<l« 


4J20 

45,150 

1,015 

355 

5,650 

3,950 
53,100 

3t,lS0 


4,t20 

50,600 

1,135 

365 

5,910 

4,140 
55,600 

41,200 


0 

0 

l«.2$l 

K.2S1 

0 
0 

19.400 
19.400 

0 

0 

21,100 

21.100 

3S.249 

62J50 

67.000 

(1391 

71,470 

79.000 

0 

0 

0 

t56,054 

$295,170 

020.410 

^Includes  "ColkcUon  of  Inforautioa" 

''Includes:  Supplies,  PublicaUons,  CoosulUnts,  Compata  Services,  Sobcootncts,  Tnvd.  snd  Fringe  Benefits. 
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GEOSCIENCES 


Research  ukJ  Dcvetopoient  Special  AnaKiu 


Actual  ' 
FY  1993 


EsUnute 
FY  1994 


Support  of  RdU) 
Conducl  of  Reseaich 

Banc  Research. 

Applied  Research. 

DcvelopmenL , 

Subtotal.  Conduct  of  RAD 

{Conduct  of  KSlD  Performed  fay  Colleges  and  UnivenitieLX- 

RAD  Facilities 

Land,  Building  and  Fixed  Equtpmcnt.... 

Major  Equipment 

Subtotal.  R&D  Facilities  &  Major  EquipmcM 

ToUl.  Support  of  RAD 

Non-Im«stmcnt  Activitiet* „ 

Education  and  Training..... 

TOTAL 


Eltimate 
FY  1995 


E>ollan  m  Thousands 


S370.615 

»92,242 

S430,332 

2,858 

3,025 

3  J 19 

0 

0 

0 

373,473 

395,267 

433,651 

(255,258) 

(270,153) 

(296J88) 

2,407 

2,54* 

2,795 

5.722 

6,055 

6,644 

(.129 

8,603 

9,439 

381,602 

4O3.r70 

443,090 

0 

0 

0 

0 

0 

0 

5381,602 

$403,870 

$443,090 

Quantitative  bata  I'able 


Actual 
FY  1993 


Estimate 
Fi'  1994 


Propoul  Summary 
Number  of  Proposals  Received. . 
Dollan  Requested  CTot'l)- 


Estimate 
FY  1995 


Action  Summary 

NunUjcr  of  Awards. 

Dollars  Obligated  (Total) 

Dollar  Distribution  by  Pcrfonner 

Universities. 

Industry 

Federal  Agencies 

Other 

Subtotal.  Dollar  Distribution  by  Perfbnner... 


PersoniKl 
Scxuor  Scientists 

Number  of  Scientists  Supported 

Amount  of  Scientist  Support 

Number  of  Years  of  Scientist  SiTport. 

Postdoctoral  Stq^port 

Number  of  Postdoctorals  Supported 

Amount  of  Postdoctoral  Support 

Graduate  Students 

Number  of  Graduate  Students  Siqiported. 

Amount  of  Graduate  Student  St^iport 

Other  Penonnel  Costs 

Amount  of  Siqipoit. 

RAD  Facilities,  Equipmem  and  Instrumentation 

Land,  Buildings  and  Fixed  Equipment 

Major  Equipment 

Other  Equipment  and  Insbnimenlation 

Subtotal.  RAD  Fac,  Equip,  and  Inftramoilatum... 


Other  Direct  Roearch  Cotfs**.. 

bidiivct  Corts. 

Non-Investment  Activitici. 

TOTAL. 


Dollm  in  Thousands 

6.096 

6,452 

7.078 

$1,552,413 

$1,643,002 

$1,802,554 

2,486 

2,520 

2,520 

381,602 

4O3,«70 

443.090 

255,258 

270,153 

296.388 

2,818 

2,983 

3J72 

6,060 

6,414 

7,036 

117,466 

124,320 

136,394 

381,602 

403.870 

443,090 

3,972 

4,005 

4,005 

43,830 

463n 

50,893 

744 

7»7 

864 

464 

490 

520 

6,965 

7371 

1,087 

1,779 

l.TW 

1,780 

21,993 

23,276 

25,536 

50,734 


2.407 

2.548 

2,795 

5,722 

6.055 

6.644 

17,060 

11.036 

19,808 

25,189 

36,659 

29,247 

164,585 

174,190 

191,106 

71,103 

7S.232 

12,560 

0 

0 

0 

$381,602 

$403,(70 

$443,090 

'Includes  "Collection  of  Information  " 
•"Includes    Supplies.  Publicationi.  Consultanli.  Computer  Services.  SubconlrigU,  Travel.  «nd  Fnnge  BcnefiU 
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MATTIEMATICAL  AND  PHYSICAL  SCIENCES 


Rcscardi  aDd  DevdopmcBt  Special  AnalyKs 


FfTiTTUtr 
FY  1994 
in  TlioQsaiids 


FY  1995 


Actual 
n'1993 


St^portofRAD 
Conduct  of  Research 

BiJic  Research. - 

Appbed  Research. - 

DevcIopnicnL >.—■ 

SubUUl.  CcmdiiCt  of  RAD- - 

(Ccoduct  of  RitD  Pafofined  by  CoDcgci  and  Univenitia.). . 

RAOFacUitia 

Land,  Building  and  Fixed  E^impmcnL „ 

Major  EijuipmenL 

SnbUlal,  RAD  Facilitiei  A  Major  EquipnwM 

Total.  Support  of  RAD „ 

Non-Investment  Activitiea* 

Education  and  Tnining. - 

TOTAL- 


DoUan 


SS6S.0K 

$595  J70 

S642.930 

11.050 

12,100 

13.190 

0 

0 

0 

576.13« 

607370 

656,120 

(493,140) 

(520.490) 

(557,420) 

3.0O0 

l.OOO 

600 

6.720 

11,480 

1,000 

9.720 

12.480 

1,600 

585.856 

619.850 

657.720 

0 

0 

0 

0 

0 

0 

$585,856 

$619,850 

$657,720 

Quaotitalive  Dau  Table 


noposal  Sunmary 

Nwnber  of  Piuposala  Received. 

DoUan  Requested  (Total). _ 

Action  Smnmaiy 

Number  of  Awards. 

Dollan  Obligated  (Total). 

Dollar  Dutiibution  by  Pa f miner 

Universities. .„... 

hdutfiy 

Fedcnl  Ageociea. 

Other 

SibtMaL  DoDai  DiatiibiMioB  by  Patama.- 


Actual 
FY  1993 


FriifTutg 

FY  1994 

Dollan  inTboBundi 


Estimate 
FY  1995 


9.953 

10.551 

11,419 

Si275,676 

S2.403397 

$2,639,914 

4.406 

4.453 

4,450 

585.856 

619.850 

657.720 

498.816 

529.450 

558.420 

U50 

1,420 

1.530 

1,610 

1,6«0 

1.870 

84,080 

87320 

95,900 

585,856 

619,850 

657.720 

Sctbor  Scieatixts 

Nunbs  of  Scientists  Sopfmted. «»_.» 

Amount  of  Scientul  Support. ..„ 

Nmbcr  of  Yean  of  Sckotbt  Si^part. 

PostooctOfaJ  Suypurt 

Nmbcr  of  Portdoctotab  St^paited. 

Amomt  of  PostdoctonI  Sopport...^ „ 

Gradoate  Students 

Nmbcr  of  Graduate  Stndeats  Soppoited. _ 

Aacwt  of  Graduate  Stodct  St^poct 

OlfaCT  PenoBDel  Carts 
AffloiBi  of  Support 

RAO  Facilitiei,  EompnieBi  and  hstraoieatatMo 

Major  EgjiapiMul „ „ „.„. 

Other  E^vpBBcri  and  taBtnnicntatioB. _.. 

Subtotal.  RAO  Fac,  E^pnp.  and  i 


Olha  Direct  Research  Coats** 

Indirect  Costs. „ __....._^.».„..».„ 

Noa-lnvrrtmrflJ  ActfvitML......»...._ »»«. 

TOTAL. 


5.668 

5.726 

5,723 

72,840 

75.690 

80,500 

1J66 

1.2*3 

U19 

1.782 

1.SS4 

2.039 

39.640 

41,340 

45350 

5.631 

5,698 

5,700 

65.960 

66,460 

69,1S0 

5«,4I0 


'Includa  X^ollectioa  of  Ubnaaiion.' 

"lachides:  Scfuilits.  PuMicaliooi.  Coaialtaiaa.  Conpulei  Sgvicea.  SubcotfiKts,  Travel,  aad  Fringe  BeacSls. 


58,250 


61,600 


3,000 

1.000 

600 

6.720 

11,410 

1.000 

54.460 

59,650 

65,070 

64,180 

72,130 

66,670 

156,620 

168,890 

184,040 

130.136 

137.190 

150,410 

0 

0 

0 

S5tS.(S6 

S619.850 

$657,720 

253 


78-961  0-94-13 


374 


•OCIAL.  KHAVnSAL  *  ECONOMIC  COENCEt 


FY19W 


i^fcrto/lUC 


Mini 


FV1994 


Same  RiKvdL 


ofRAO.. 


(Cm<m1  rfMtP  PaJowM*  ty  Ciinnil  l««  Ihii  iialin  )- 
UMBTtdmm 


SirtMaL  R*0  Fadlilm  *  Mjfoc  Efiiipwa . 
TmiL  S^»«i  of  bad _ 


Etmatimmdra 
TOTAI 


«6T,49» 

m.»a 

SS3JI« 

».715 

ia.u7 

12.913 

0 

0 

0 

774M 

t3.«70 

95.(99 

(♦«.l«) 

(»4«i) 

cn.nt) 

• 

t 

9 

0 

• 

0 

0 

0 

0 

nji* 

ajsn 

9SJ» 

I3,4J5 

14.310 

u.m 

0 

0 

0 

SM.(«9 

tMJSO 

Xi  12^10 

(J»iLJIinBS^B" 


FY  1993 

FY  1994 

FY  1993 

4J00 
KUjOOO 

4.700 
H0«.000 

90.««9 

1400 
90,230 

IvHO 
112,010 

<4,I4] 

4,00 

UJ4 

I5.0t» 

90.M9 

«9.3«1 

4.421 

7.930 

MJIO 

90JS0 

ijtst 
itjm 

112,010 

I4,2IS 
291 

1.040 

13,423 

MO 

njm 
lis 

l.0»4 

70 

It 

(M 
7.JW 

900 
%30* 

KS 

1,419 

1,343 

uia 

0 

0 

2.103 

2,103 

0 

0 

2J79 

2J79 

• 

0 

29.103 

31.3a 

10.145 

2I.T79 

23.500 

27.024 

13.433 

I4J00 

10.711 

t»04«9 

»9t,250 

1112,010 

o<Pnfaab  RacovW- 
aii«»l). 


TOTAL. 


L.  TimA  aaO  FMi«i  BwOa. 
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UNnXD  STATES  POLAR  RESEARCH  PROGRAMS 


Ruuct  mi  DcwIpfiM  Sp«ci«l  AmiljfMi 


AcBal 
FY  1993 


FY  1994 

DoUjn  m  Tnoanan 


FY  1995 


Condact  cf  Reacarcfa 

Basic  RocstcIl 

ApfHiCB  RcicJK^.^..^^— ..— .—■ ^. i^... 

DevelopoKaL ~™. 

SiAujUt  CdDdoct  of  RAD. - 

(C«i^Kt  of  RAD  Performed  by  CoIkfCi  and  Uaivenitia.).. 

RADFacUitia 

I  MHf_  Buildiftf  and  Fotcd  F^'fiFirwirt 

Major  EqatpnenL 

Sabtoul  RAD  Fadlitici  A  Major  E 

Total,  Sifipart  of  RAD 

Noa-lnvcAnenl  Activities* 

Edocabon  and  TiainiB^ 

TOTAL. „._ 


S4«,«73 

S53,4*0 

S5t,193 

159 

300 

217 

0 

0 

0 

4S,«32 

53.6*0 

5«,4I0 

(47.54«) 

(53,«*0) 

(5».410) 

1,000 

3,000 

1,000 

0 

0 

0 

1,000 

3,000 

1,000 

49.132 

5«.t»0 

59,410 

130,945 

101,420 

103,420 

0 

0 

0 

$1*0.777 

S15t,100 

S16Xt30 

gwiiMKw*  oma  Tafll^ 


ActnaJ 
FY  1993 


Proposa]  Stannary 

Nvobo  of  Propoub  Received 

DoUan  Reqnotcd  (ToUlX 


n'  1994 

DoUantn  ThoauaST" 


FY  1995 


Actsoc  Summary 

NiBobcr  of  Awards. 

Dollan  OMigated  (Total)... 


Dollar  Dts&ibKioB  by  Pofiamer 

uofvenrties. »»... »»»»..»..».. .» 

indoitry. ^ 

Fedoal  Agencies. .„ ^ 

CWw _. 

Subtotal.  Dollar  E)iitribati«B  by  PufUiuu.., 

Scsior  Scteotists 

NuR^er  of  ScicBtisu  Supported. 

AmoiBt  of  ScKotin  Support. 

NisBbcr  of  Yean  of  Scieaiisi  Soppot. 

Postdoctoral  Support 

Nonber  of  Portdociorab  Supported- 

AinouDt  of  Postdoctoral  Siqiport 

Graduate  Stadenls 

Number  of  GraduaU  Students  Stqjpofted. 

AjDomi  of  Graduate  Student  Support. 

Otber  Penofmcl  Costs 
Amount  flif  SMpport- _ 


RAD  Facilities,  Equipment  and  Instnniientatiao 

Land,  Buildtngi  sod  Fixed  E<]\iipmeaL 

Major  EqupmenL 

Other  Equipment  and  Instrumentation. 

Subtotal,  RAD  Fac,  Equip,  and  h 


114 

911 

9*9 

$393,«19 

S4I0,696 

S47(.596 

406 

427 

454 

110,777 

151,100 

162.130 

47,546 

53,6*0 

5(,410 

63,597 

(4,0*3 

(7,(f3 

69.634 

20337 

16337 

0 

0 

0 

1*0,777 

151.100 

162,«30 

696 

730 

■Ke 

7.46* 

7,«41 

1,233 

171 

179 

l(« 

134 

141 

14* 

2,051 

2,154 

2.262 

279 

293 

30* 

2.952 

3,100 

3,255 

6.399 


6,719 


Other  Dnccl  RcscuiJi  Cods**.. 


Indirect  Cosb. „ „ 

NaB-lnvestmenl  Activities. 

TOTAL. 

'Includes  Xollection  of  Infornutioo.'* 

**lnclude$:  Supplier  Publicatiou,  Comultints.  Cotnputer  Service!.  Sobcmtncts.  Tnvel,  md  Fringe  Beoefits. 


7,055 


1,000 

3.000 

1. 000 

0 

0 

0 

3.960 

4.434 

4.815 

4,960 

7.434 

5.815 

16.153 

18.404 

20.814 

9.849 

11.028 

11,976 

130,945 

101.420 

103,420 

$1*0,777 

$I5«,10O 

$162,830 
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UMTIS  fTATES  AOTARCnC  UXaSTKAL  HJTFOrT  ACnvmES 


UMmixIkmdDrmttfmmmtfitdAMitpIt 


Actoal 
FY  1993 


FY1W4 
DoUvi  iBTliaiiia£~ 


FY1»« 


CdBnct  Of  RcKttdl 
BwicSaaRfc. 


DevdofBctt. 

Sitiuul  Coadad  of  MD 

(Oadao  of  RAO  Paibned  by  ColkfCKBd 

RAO  Facilitici 

Ljad,  BoildtDi  tad  Fixed  Fjjujjwm  lit 

Maj4r  EqapneaL 

SobuuL  RAO  Facilities  *  Mjyor  E^apmesl . 


Tool,  Soppcn  of  RAO.. 


NoB-lnvettneBt  Activities* 

£Jiiestioa  si^  TnjsisA. 

TOTAL -. 


SO 

SO 

to 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

<3.4» 

62,600 

62.600 

0 

0 

0 

(63.429 

$62,600 

K2.600 

QuBblative  DaU  TaBT' 


Actual 
FY!993 


Propou)  Sanmary 
Nwaber  of  PraponU  Reccivod... 
OolUn  Requeited  (ToUl). 


Ffftimftf 

FY  19»4 

DolUn  mTbouundT" 


Estmute 
FY  1995 


Action  Summiry 

Nunber  of  Awtrdi. 

DolUn  Obligated  (Total).- 

OoUar  Distribution  by  Pof on 
Umvcntfm. .•••••. 


Federal  AfcncieL » 

Other „ 

Subtotal,  £>otUr  Diilributioa  by  Perfanner... 

PenooDcl 
Senior  Scicnttstt 

Nomber  of  Sckrtitti  Si^iported. 

Amowii  of  ScienttJl  Si^poft 

Ntnber  of  Yean  of  Sacatiit  Support.... 

Poctdoctoral  Support 

Number  of  Poctdoctorals  Supported. 

AnxHnt  of  Poftdoctoral  Support. 

Gra4uate  Studcntt 

Nianber  of  Graduate  Stndeati  Supported. 

Amooal  of  Graduate  Stodeal  Svpport. 

Otber  Personnel  Corts 

I  of  Support. „ „.. 


20 
StO.000 

20 
M5.000 

10 
S86.000 

10 
63.429 

10 
62.600 

$ 
62.600 

0 

6.«6< 

J6.S61 

0 

63.429 

0 
3.S00 
58,800 

0 
62,600 

0 
0 

62,600 

0 

62,600 

RAD  Factlibea,  Equipment  and  Imtruraaiation 

Land.  Buildingi  and  Fixed  EquipmenL. 

Major  Equipmenl 

Other  Equipment  and  luttiuiuLutation 

SubtoUl.  RdtD  Fac.  Equip  and  I 


Otber  Direct  ReMarcb  Corti**.. 

bdtreet  Coeii. 

Non-Invatment  ActivilicL 

TOTAL. 


*bicludes  Collection  of  Information.' 

**lncluda    Supplier,  Publicjtioni.  Comuhanti.  Computer  Services,  Subcontracts.  Trivet,  and  Fringe  Beaefit» 


0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

63,429 

62.600 

62,600 

t63,429 

S62.600 

162,600 
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CRinCAL  TECHNOLOGIES  INSmTUTE 


Researcb  and  DevelopoMot  SpcctaJ  Analysts 


Actiul 

FY  1993 


FY  1994 

DoUm  m  Thousjnds~ 


TSSmSr 
FY  1995 


Support  of  R&D 
Conduct  of  Research 

Basic  Research. 

Applied  Research. - 

DevelopmenL 

Subtotal,  Conduct  of  Ri^ 

(Conduct  of  RAD  Performed  by  Colleges  and  Univenities.).. 

RAD  Facilities 

Land,  Building  and  Fixed  Equipment 

Major  EqmpmenL 

Subtoul,  R&D  Facilities  £  Major  Equipment 

Total,  Support  of  RAD 

Non-bivestinent  Activities* 

Education  and  Training. 

TOTAL 


so 

so 

so 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,000 

l.SOO 

2.000 

0 

0 

0 

SI.OOO 

$1,500 

52,000 

Quantitattve  Data  Table 


Actual 
FY  1993 


Estinute 
FY  1994 


Estimate 
FY  1995 


Proposal  Sununary 
Number  of  Proposals  Received.. 
Dollars  Requested  (Total) 


Action  Summary 

Number  of  Awards 

Dollars  Obligated  (Total) 

Dollar  Distribution  by  Performer 

Uiuveisities. 

Industry 

Federal  Agencies 

Other „ 

Subtoul.  Dollar  Distribi<tion  by  Perfotmer... 

Personnel 
Scmor  Scientists 

Number  of  Scientists  Supported 

Amount  of  Scientist  Support 

Number  of  Yean  of  Scientist  Support. 

Postdoctoral  Siq^port 

Number  of  Postdoctorals  Supported. , 

Amount  of  Postdoctoral  Support. 

Graduate  Students 

Number  of  Graduate  Stxulcnts  Supported 

AiiK>unt  of  Graduate  Student  Support.. 

Other  Personnel  Costs 

Amount  of  Si^iport 


Uollm  tn  Thousands 

0 

0 

0 

so 

SO 

so 

0 

0 

0 

1.000 

l.SOO 

2.000 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,000 

l.SOO 

2.000 

1.000 

l.SOO 

2,000 

RdtD  Facilities.  Equipment  and  Instrumentation 

Land,  Buildings  and  Fixed  Equipment 

Major  Equipment 

Other  Equipment  and  Instrumenlatiort 

Subtotal.  RAD  Fac  .  Equip  and  Instrumentation... 


Other  Direct  Research  Costs*' 

Indirect  Costs, 

Non-Investment  Activities 

TOTAL 


•Includes  "Collection  of  Information." 
••Includes    Supplies.  PublicaUons,  Consultants.  Computer  Services,  Subcontracts.  Travel,  and  Fringe  Benefits 


0 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

1. 000 

1.500 

2.000 

SI.OOO 

51,500 

S2,aoo 
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MAJOR  RESEARCH  EQUIPMENT  (Researdi  &  RdMed  Activities) 


Rcscardi  and  DevdopoMiit  Spcaal  Analysis 


Actual 
FY  1993 


f\  1994 


Estimat^ 
FY  1995 


Siqiport  of  RAD 
Conduct  of  Research 

Basic  Research. .„ 

Applied  Researcfa. „ 

DevelopmenL 

SubtoUl.  Conduct  of  RAD 

(Cooduct  of  RAD  Performed  by  Colleges  and  Univenities.).. 

RAD  Facilities 

Land.  Building  and  Fixed  EquipmenL 

Major  £<]U]pmenl.  

SubtoUl,  RAD  Facilities  A  Major  EquqMDOil 


Dollars  m  Thousands 


Total.  Support  of  RAD.  ... 
\oD-Inve$tinenl  Activities*. 


Education  and  Training... 
TOTAL. 


so 

0 
0 
0 
0 

SO 
0 
0 
0 
0 

0 

34.070 
34.070 

0 
52,000 
52,000 

34.070 

52,000 

0 

0 

0 

0 

B4.070 

SS2.000 

SO 
0 
0 
0 
0 


0 
0 
0 

0 

0 

0 

SO 


Quantitative  Data  Table 

,\ctu>: 

Eitinute 

Estimate 

n  1993 

n'  1994 

ni995 

Proposal  Summary' 
Number  of  Proposals  Received.. 

Dollan  Rttjucstcd  (ToUl) 


Action  Suimnar)' 

Number  of  Awards. 

Dollars  Obligated  (ToUl) 

Dollar  Distribution  by  Perfonner 

Usivenities 

Industry 

Federal  Agencies. „ 

Other 

SobcoUl,  Dollar  Distribution  by  Performer... 

Penomet 
Senior  Scientists 

Number  of  Scientists  Supported. 

Amouitt  of  Scientist  Support 

Number  of  Years  of  Scientist  SuppoiL 

Postdoctoral  Support 

Number  of  Postdoctorals  Supported 

Amount  of  Postdoctoral  SupporL 

Graduate  Students 

Number  of  Graduate  Students  Supported , 

Amount  of  Graduate  Student  Support. 

Other  Personnel  CosU 

Affiiouni  of  Support. 


RAD  Facilities.  Equipment  and  Instrumcntatioo 

Land.  Buildings  and  Fixed  Equipment , 

Major  Equipment 

Other  EqutptTtenl  and  InstrumentatioiL 

Subtotal.  RAD  Fac  ,  Equip,  and  InstrxtmentatiocL.. 

Other  Direct  Research  Corts** 


Indirect  CosU 

Non-Investment  Activities... 
TOTAL. 


2 
$34,070 

Dollars  in  Thousands 
2 
S52.000 

0 
SO 

2 
34.070 

2 
52.000 

0 
0 

20.000 

0 

0 

14.070 

34.070 

35,000 

0 

0 

17,000 

52,000 

0 
0 
0 
0 
0 

0 

34.070 

0 

34.070 

0 
52.000 

0 
52,000 

0 

0 

0 

0 

0 

0 

$34,070 

$52,000 

0 
0 
0 
0 

0 

0 

0 

so 


'Includes  Collection  of  [nfotrtutioa" 
"Includes    Supplies.  Publicjlions.  Consultants.  Computer  Servico,  Subconlncta.  Travel,  and  Fnnge  BesKfits. 
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EDUCATION  AND  HUMAN  RESOURCES 


Research  and  DoetoptneDt  Speaai  AnaK-sis 


Actuaj" 
FY  1993 


EsUnule 
F\'  1994 


Estinuie 
FY  1995 


Support  of  RAD 
Conduct  of  Research 

Basic  Research. -. 

Applied  Research. - - 

Dc\'elopmenL 

Subtotal,  Conduct  of  R&D 

(Conduct  of  RAD  Performed  by  Colleges  and  Univenities.).. 

RAD  Facilibes 

Land.  Building  and  Fixed  EquiproenL 

Major  EqmpmenL 

Subtotal.  RAD  Facilibes  A  Major  Equipment 

Total,  Support  of  RAD 

Noo-Investmeol  Activities* 

Education  *nA  Training 

TOTAL 


Dollan  m  thousands 


61,318 
29,698 
0 
91,016 
(78,575) 

68.880 
30,716 
0 
99,596 
(86,799) 

67,963 

31,266 

0 

99,229 

(86,833) 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

91,016 

99,596 

99.229 

6,437 

10,040 

1U40 

407,610 

459,964 

475,431 

S505.O63 

5569,600 

$586,000 

Quanthalivt  Dili  Table 

Acnul 

Estinuu 

Estimate 

FY  1993 

FY  1994 

FY  1995 

Proposal  Sununaiy 
Number  of  Proposals  Received... 
Dollan  Requested  (Total). 


Action  Sununaiy 

Number  of  Awards. „ 

Dollars  Obligated  (Total) 

Dollar  Distribution  by  Perfonner 

Uiuvcrsitiea. 

Industry 

Federal  Agencies. 

CXher „ „ 

SubtoUl.  Dollar  Distnbution  by  Perfonner... 

Personnel 
Senior  Scientists 

Number  of  Scientists  Supported 

Amount  of  Scientist  Support 

Number  of  Years  of  Scientist  Support- 

Postdoctoral  Support 

Number  of  Postdoctorals  Supported 

Amount  of  Postdoctoral  Support , 

Graduate  Students 

Number  of  Graduate  Students  Supported. 

Amount  of  Graduate  Student  Support 

Other  Personnel  Costs 

Amount  of  Support. 


RAO  Facilities.  Equipment  and  InstntroentatioD 

Land,  Buildmgs  and  Fixed  Equipment 

Major  Equipment    

Other  Equipment  and  Instnimentatioit 

Subtotal.  RAD  Fac  ,  Equip,  and  Instrinkeatation.... 

Other  Ehrect  Research  Costs** 


Indirwt  Costs. 

Non-Investment  Actnitics. 
TOTAL. 


Dollan  tnUiousaods 

19,135 

17.724 

18.245 

381,835 

3.004,500 

3,043,100 

2.255 

2,638 

2,700 

505,063 

569.600 

586,000 

323,665 

355,270 

363,165 

33.318 

40.120 

40,975 

5,684 

6.100 

6,300 

14Z396 

168.110 

175,560 

505,063 

569.600 

586,000 

4.549 

5325 

5,420 

54,151 

63,007 

64300 

1.126 

1,197 

IJOS 

280 

337 

341 

4J91 

S,022 

5,098 

4.072 

4,4«8 

4.563 

83.158 

66.080 

70,190 

37.023 


46.900 


47350 


0 
0 

28.978 
28.978 

0 
0 

33,030 
33.030 

0 

0 

33,835 

33.835 

236.516 

283.641 

291,135 

54.409 

61.880 

62,752 

6.437 

10.040 

11,340 

S505.063 

$569,600 

$586,000 

'Includes  "Collection  of  Information." 
••Includes    Supplies,  Publications,  Consultants.  Computer  Services.  Subcontracts,  Tra\xl.  and  Fringe  Benefits- 
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ACADEMIC  RESEARCH  INFRASTRUCTURE 


Researdi  and  Dcv«lopa>cal  Special  Anaiyaa 

Actual 
FY  1993 

hstimile 
FY  1994 

bslinutc 
FY  1995 

S«>ctofRft£> 

Dollan  in  Thouunds 

Conduct  of  Rcseareh 

Buic  Rcscirch. 

Applied  Rocuch. I 

DcvcIopRicnt 

Subtoul.  Conduct  of  RAO 

(CoDduci  of  KAX>  Pafonned  by  Colle^  lod  Univenities.).. 

KAD  Facilitjcs 

Land.  Building  ind  Fixed  Equipment 

Major  E^iuipnienL 

Subtoul,  R&D  Facilities  ft  Mijor  E4]mpnient 

ToUl,  Support  of  RAD 

NoD-Investment  Activities* 

Education  and  Training. 

TOTAL 


so 

0 
0 
0 
0 

SO 
0 
0 
0 
0 

so 

0 
0 
0 
0 

37,282 
11472 
49.754 

so.ooo 

50,000 
100,000 

27.500 
27,500 
55,000 

49,754 

100,000 

55,000 

0 

0 

0 

0 

0 

0 

M9,754 

$100,000 

$55,000 

Quantitative  Data  Table 


Actual 
FY  1993 


Estimate 
FY  1994 


Propoul  Summary 
Number  of  Propouls  Received.. 
Dollan  Requested  (Total). 


Estimate 
FY  1995 


Action  Summary 

Number  of  Awards 

Dollan  Obligated  (ToUl)... 


Dollar  Distribution  by  Pcrfonner 

Univeiiities. 

Industry 

Federal  Agencies 

Other 

Subtotal,  Dollar  Distribution  by  Perfianner... 


189 
$139,822 

Dollan  in  Thousands 

550 
$337,500 

600 
$370,000 

49.754 

135 
100.000 

73 
55.000 

49.433 

0 

0 

321 

49,754 

99,500 

0 

0 

500 

100,000 

54,700 

0 

0 

300 

55.000 

Penonnel 
Senior  Scientists 

Number  of  Scientists  Supported 

Amount  of  Scientist  Support. 

Number  of  Yean  of  Scientist  Support. 

Postdoctoral  Support 

Number  of  Postdodorals  Supported 

Amount  of  Postdoctoral  Support. 

Graduate  Students 

Number  of  Graduate  Students  Supported... 

Amount  of  Graduate  Student  Support. 

Other  Penonnel  CosU 

Amount  of  Support. 


RAD  Facilities.  Equipment  and  hstnmentatioa 

Land,  Buildings  and  Fixed  EquipmeoL.. 

Major  Equipment 

Other  Equipment  and  Instrumentation. 

Subtoul,  RAD  Fac.,  Equip  and  InstrunenUtioo... 


Other  Direct  Research  CosU**.., 


Indirect  CosU 

NoD-Investment  Activities.,. 
TOTAL. 


37,282 

50.000 

27.500 

12,472 

50.000 

27,500 

0 

0 

0 

49,754 

100,000 

55,000 

0 

0 

0 

0 

0 

0 

0 

0 

0 

$49,754 

$100,000 

$55,000 

'Includes  "Collection  of  Information  " 
"'Includes    Supphet,  Publications.  Consullanti.  Computer  Services,  Subcontracts,  Travel,  and  Fnngt  Benefits 
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MAJOR  RESEARCH  EQUIPMENT 
Rescirch  and  DevdopoMnt  Special  Analysis 


Actual 
FY  1993 


FY  1994 


SopfnitofRftD 
Conduct  of  Reseaich 

Basic  Research. 

Applied  Research. 

DevelopnenL 

SubuuL  Cooducl  of  RAD 

(Conduct  of  RAD  Pofonned  by  CoUeges  and  Univeisities.).. 

RAO  Facilities 

Laitd,  Building  and  Fixed  EquipmenL 

Major  Equipment 

SublauL  RAO  Facililies  A  Major  E4)uipmcal 

Total,  Si^poit  of  RAO 

Non-Investment  Activities* 

Ediicalion  and  Training. 

TOTAL. 


fcsTimalf 
FY  1995 


Dollars  m  Tliousands 

SO 
0 
0 
0 
0 

SO 
0 
0 
0 
0 

so 

0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

0 

70,000 
70,000 

0 

0 

70,000 

0 

0 

0 

0 

0 

0 

so 

SO 

$70,000 

QuantHalive  Dala  Table 


Actual 
FY  1993 


Estimate 
FY  1994 


Proposal  Summary 
Number  of  Proposak  Received.., 
DoUan  Requested  (Total). 


Estimate 
FY  1995 


Action  Summary 

Number  of  Awards. 

Dollars  Obligated  (ToUl)..^ ^ 

Dollar  Distribution  by  Perfonner 

Univenities 

Industry 

Federal  Agencies. , 

Other 


SobtoUl,  Dollar  Distribotioa  by  Performer... 


Dollars  m  Thousands 

0 

0 

2 

so 

SO 

S70,000 

0 

0 

2 

0 

0 

70,000 

0 

0 

50,000 

0 

0 

0 

0 

0 

0 

0 

0 

20.000 

0 

0 

70,000 

Senior  Scienluis 

Number  of  Scientixb  Supported. 

Amoual  of  Scientist  Support 

Number  of  Years  of  Scientixt  Support. 

Postdoctoral  Support 

Number  of  Postdoctorals  Styported.. 

Amount  of  Poctdodoral  Support...... 

Graduate  Students 

Number  of  Graduate  Studenli  Supported... 

Amount  of  Graduate  Student  Support 

Other  Penonncl  CoAs 

Amount  of  Support. 


RdtD  Facilities,  E4|uipmenl  and  Instrumentation 

Land,  Buildings  and  Fixed  E4|utpnient 

Major  E<|uipmenL..... _ 

Otha  Equtpmcnt  and  InrtramciilitioiL 

Subtotal.  RdtD  Fac..  Equip,  and  Imtnintematioa... 

Other  Direct  Research  Costa** 


Indirect  Costs. 

NoD-faivertment  Activities... 
TOTAL. 


0 
0 
0 
0 

0 

0 

0 

so 


^Includes  "Collection  of  Information." 

**lKludcs:  Supplies,  Publications,  Contuhanti,  Computer  Services.  Subcontracts,  Travel,  and  Fringe  Benefits 


0 
0 
0 
0 

0 
70,000 

0 
70,000 

0 

0 

0 

0 

0 

0 

» 

S7O.0O0 
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tALAUES  AM>  EXPCMES 


i^fM^mis 

CaadxoofRjicaRfe 

Bmk  Rncardi 

Affh»d  Rm  wi  h    ... 


AcaaJ 
FY  1993 


FY  1994 

EkJlninl 


Drvelepraoc 

UttMl  Coadaa  of  RAD 

HMDfadHUct 

Lai. Addi^ a^ ftmi F)  |       I 

MiforE 


SiAlalai.  R*D  Faolilki  *  M^or 

TauL  Sappon  aTRAO 

No^vvmIbhbm  Acttvibci^.— _>...■.« 
iTi 
TOTAL. 


U«JUUUIU.TBr 


PnpoialS 
Makar  afProiaala  Rrami... 
DaOan  Ra^MMd  (TaOlX 


FY  1991 


FYI994 
UaOan  ■  naiaaii 


rAaRbar  aa  AmraL.. 


(TablV 


Sakwal.  Date  DiMribMiaa  kr  FManw- 


rafPillailmlifm  illal,  _ 
Aaoaal  af  Poatfocuol  St^jnat 


Aaoaaa  arOodHia  Sate* 
OfcaPawr—alCoaa 
icf 


TOTAL.- „_ 

*hcla<a>  ■Colhctioo  aTliAnaliim.- 


0 
ID 


0 
IIO^M 


0 
0 
0 

IIO,t3t 


0 
0 
0 
0 

• 

0 

no,t3t 
sno33t 


0 

so 


0 

titjoo 


0 

lltJOO 
lltJOO 


ntjoo 

ttlMOO 


FY  1991 


» 

0 
0 

• 
• 

M 
0 
0 
0 
0 

» 

0 
0 
0 
0 

0 
0 
0 

0 

0 
0 

0 
0 
0 

0 

0 

0 

lUWIt 

HUM 

130.720 

0 

0 

0 

SIlO^tM 

tllUOO 

1130,720 

FY  1995 


0 
SO 


0 

110.720 


0 

• 
IM,720 
IM.720 


0 

0 
0 

0 

e 

0 

130.720 

tl)0,720 


S«pplic^Pi<^kjtMw.Cc«arila»«^&w|><atSar»KW.S<<«M»»ali.Tg^.aii<Fi»i«tB.oaai. 
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NSF  HEADQUAKTERS  RELOCATION 


Ro«iitliMdDinla|iii»lS»iciilAMlyiii 


FY  1993 


FY  1994 


FY  1991 


SofpanalfiSS 
C«aduct  of  Rcicaicfa 
Basic  Raeiich. 


-B3sr, 


Applied  ReiCMch. » 

DeveloplBaiL 

Salxoul.  Coodad  of  RAD. 

(CoDdna  cf  RAD  Pcrfmmed  by  CoUcgo  and  Umvoiitia.).. 


RADFacilitia 
Land,  Bmldisg  and  Fixed 
Major  F<fii|Ww.liL 

Sobulal.  RAD  Facililia  A  Major 


ToUl,  Soppon  of  RAD 

NaD>ilivatBiait  Activitic**. 

Edncaiiofi  and  TrainiBf. 

TCJTAL. 


SO 
0 
0 
0 
0 


0 
0 
0 

0 

0 

0 

so 


so 

0 
0 
0 
0 


0 
0 
0 

0 

S,200 

0 

S3J00 


so 

0 
0 
0 
0 


0 
0 
0 

0 

3,200 

0 

S3,200 


"TSSSSSnVSSTSr 


Aciaal 
FY  1993 


FY  1994 

DoHan  mlhcwiaanM" 


FY  1995 


Propoul  Satmary 
Nnnbcr  of  Proposals  Rccciwd.... 
DoUan  Rnpmncd  (ToUl). 


Action  Sonnaty 
Number  of  Awards.., 


DoUan  Obtifaled  (Total)... 


Dollar  Distribution  by  Performer 

UlUVUUlMS. » > 

Industry 

Federal  Afctacics. 

Other 

Sobloul,  Dollar  Distribolion  by 


0 

0 

0 

so 

so 

SO 

0 

0 

0 

0 

9,200 

5,200 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5,200 

5,200 

0 

5,200 

5.200 

Souor  SckatiUs 

Number  of  Sctentifts  Styportcd. — 

Amount  of  SciaOist  Support. 

Nmber  of  Yean  of  Sckntut  Suppoil _ 

Postdoctonl  Support 

Number  of  PoiUtoctorals  Supported. 

Amount  of  PoctdoctonI  Support. 

Gnduate  Students 

Nunber  of  Gnduste  Students  Supported... 

Amount  of  Graduate  Studoit  Support 

Other  Pervmel  Corts 

Araoust  of  Support. ».... 


RAD  Fscilitio,  Equtpmait  and  ImtranenlatiaB 

Land.  Buildings  and  Fixed  Equipment 

Major  Equipment 

Other  Equipment  and  ImtnimentatiorL 

SubtoUl.  RAD  Fac.  Equip,  and  I 


Other  Direct  Rcseaich  Corts**... 

Indirect  Corti 

Nofh-Investment  Activities. 

TOTAL. 


0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

5,200 

5,200 

so 

SS,200 

$5,200 

*Includes  "Collection  of  Information." 

**lnchide3:  Supplier.  Publicatioiu,  Consultants,  Computer  Services,  Subcontracts,  Travel,  and  Fringe  Benefits. 
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OFFICE  OF  DOFeCTOK  (XNEKAl. 


Ranr^MdDndofMM  IfMM  Auijirii 


Caadaci  of  RaciR* 

Banc  RcwirIl »..„...„,„ 

Afpucd  Hiw  irdL ......___ _......„„ 

DcvTlo^nKBL _ 

Ssi«out  CondKt  oTRAO. 

(Coadao  of  RAO  Pofonwd  by  Codcta  od 

RAOF«iJilic> 

Ljad,  Butldmg  and  Find  ri|iii|Miiii< _ 

Mj)or  EifiifiM  rt  ■» ^ „... 

Sstxoal.  RAD  Facilitia  A  Major 


Total,  Soppon  of  RdtD 

Nco-faiveitmciM  Activitiei*... 

Fducatioo  and  Traimag. 

TOTAL. 


Actaal 
FY  1993 


FY  1995 


PoUant 


SO 
0 
0 
0 
0 


0 
0 
0 

0 

3,6r7 

0 

S3.6«7 


SO 
0 
0 
0 
0 


0 
0 
0 

0 

3,997 

0 

S3,99T 


SO 
0 
0 
0 
0 


CSBSBTUSurrac — 

Acoial 

pjtfimAte 

FY  1993 

FY  1994 

Prapoul  Sommao' 

DoUtn  m  Thouunda 

0 

43tO 

0 

son 


Extimale 
FY  1995 


Number  of  Pfopouls  Received... 
DoUan  RequeOed  (ToUl). 


Action  Somufy 

Number  of  Awards. _ 

DoUan  OMigued  (Total). 

Dollar  Diitiibulian  by  Perfbma 

Univer»itiei.— 

Indufliy _.... 

Federal  Afenciei..... 

Other 


Subtotal.  Dollar  Dioribulion  by  Perfa 


Penonnel 
Sensor  Scientuts 

Ntmabcr  of  Scientijti  Suppoited. 

Amoud  of  Scieetixt  Suppofl 

Number  of  Yean  of  SciemiA  Support 

Portdocioral  Si^port 

Nianber  of  Potfdoctorals  St^pevted. 

Amount  of  Postdoctoral  Suppofl 

Graduate  Students 

Nimbcr  of  Graduate  Studeoti  Si^ported... 

Amount  of  Graduate  Student  Support 

Other  Personnel  CoOs 

Amount  of  S^yport. „ 


0 
SO 


0 

i,6n 


0 

0 

0 

3.«r7 

3.6r7 


0 
3,997 


0 

0 

0 

3,997 

3,997 


0 
SO 


0 
OiO 


0 

0 

0 

4410 

«to 


RAD  Facilities.  Equipment  and  Instrumentation 

Land,  BuildingB  and  Fixed  EquifsuuiL 

Major  Equipment 

Other  E^^pment  and  InxtiumeflCatioB. 

Subtotal.  RAD  Fac..  Equip.  ai»d  btttnimentatiaiL.. 


Other  Oiiect  Research  Costs".. 

Indirect  CoOs. 

Non-Investment  Activities. 

TOTAL. 


'Includes  "Collectjon  of  Informstjon  ~ 
••Includes    Supplies.  PiAlicitions.  Consultants,  Computer  Services.  Subcontracts.  Travel,  and  Frmje  Benefits. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3,6(7 

3,997 

OIO 

S3,6I7 

S3,997 

S4JI0 
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Wednesday,  March  23,  1994. 
OFFICE  OF  SCIENCE  AND  TECHNOLOGY  POLICY 

WITNESSES 

DR.  JOHN  H.  GffiBONS,  DIRECTOR 

DR.  M  R  C  GREENWOOD,  ASSOCIATE  DIRECTOR,  SCIENCE 

LIONEL  S.  JOHNS,  ASSOCIATE  DIRECTOR,  TECHNOLOGY 

JANE    WALES,    ASSOCIATE    DIRECTOR,    NATIONAL    SECURITY    AND 

INTERNATIONAL  AFFAIRS 
BARBARA  FERGUSON,  ADMINISTRATIVE  OFFICER 
ANGELA  PHILLIPS  DIAZ,  EXECUTIVE  SECRETARY,  NATIONAL  SCIENCE 

AND  TECHNOLOGY  POLICY 
MARK  SCHAEFER,  ASSISTANT  DIRECTOR  FOR  DEVELOPMENT 
SUE  BACHTEL,  SPECIAL  ASSISTANT  TO  THE  DIRECTOR 

Chairman's  Introduction 

Mr.  Stokes.  The  committee  will  come  to  order.  At  this  time  we 
want  to  welcome  before  the  subcommittee  once  again  Dr.  John  H. 
Gibbons,  the  Director  of  the  Office  of  Science  and  Technology  Pol- 
icy. 

It  is  a  pleasure  to  have  you  back  before  our  subcommittee.  The 
OSTP  is  requesting  $5  million,  40  FTE  and  six  detailees  for  fiscal 
year  1995. 

Dr.  Gibbons,  We  would  be  pleased  to  have  you  introduce  anyone 
else  who  is  with  you  this  morning. 

INTRODUCTION  OF  OSTP  OFFICIALS 

Mr.  Gibbons.  Thank  you,  Mr.  Chairman. 

I  would  like  to  introduce  to  the  committee  those  behind  me.  That 
is  why  I  feel  so  good  this  morning.  I  am  backed  up  with  some  very 
fine  people. 

Barbara  Ferguson,  who  you  may  have  met,  our  Administrative 
Officer  at  OSTP.  Dr.  M.  R.  C.  Greenwood,  who  is  our  Associate  Di- 
rector for  all  of  the  Sciences  at  OSTP.  She  comes  from  California. 

Ms.  Jane  Wales,  who  is  our  Associate  Director  for  National  Secu- 
rity and  International  Affairs.  Mr.  Johns,  who  I  think  you  may 
have  met  before,  our  Associate  Director  for  Technology.  Mark 
Schaefer,  who  is  Assistant  Director  for  Environment.  Dr.  Robert 
Watson  was  unable  to  be  with  us  this  morning.  Mark  is  Bob's  num- 
ber two  person,  and  these  form  the  four  divisions  of  OSTP. 

I  would  like  to  introduce  Angela  Phillips  Diaz,  who  is  Executive 
Secretary  of  the  National  Science  and  Technology  Council.  The  as- 
sistant at  the  end  in  green — this  is  not  St.  Patrick's  Day — that  is 
Sue  Bachtel,  who  is  my  direct  assistant. 

Mr.  Stokes.  Thank  you,  very  much.  It  is  a  pleasure  to  welcome 
all  of  you  here  accompanying  the  Director  before  our  committee 
this  morning. 

(385) 
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We  have  your  full  statement,  which  we  will  place  in  the  record 
at  this  time.  You  may  proceed  in  any  way  you  would  like. 

OSTP  Director's  Opening  Statement 

Mr.  Gibbons.  Thank  you,  Mr.  Chairman.  I  appreciate  that. 

I  think  this  committee  understands  and  appreciates  full  well  the 
administration's  commitment  to  science  and  technology,  a  key  in- 
vestment in  providing  for  the  kind  of  future  that  we  hope  for  our 
Nation.  A  future  that  is  directed  towards  such  national  goals  as  a 
resilient  economy,  a  healthy  population,  a  clean  environment,  and 
a  secure  defense. 

And  I  would  like  to  describe  just  quickly  six  strategies  that  fol- 
low from  that  commitment  to  investment. 

First,  we  want  to  maintain  research  and  development  as  a  prior- 
ity investment  even  in  the  face,  as  you  full  well  are  sensitized  to, 
of  a  budget  where  overall  we  basically  have  a  zero  sum  game. 

That  is  if  you  are  going  to  do  something  new,  you  have  to  stop 
something  old  or  improve  your  efficiency  so  that  you  have  some 
extra  capability.  But  even  in  the  face  of  that,  we  want  to  maintain 
R&D  as  a  priority  investment. 

Second,  we  want  to  focus  that  investment  on  key  national  goals. 
We  are  therefore  trimming  in  some  places  in  order  to  provide  for 
increases  in  essentially  a  fixed  budget,  increases  in  areas  such  as 
health  research,  environmental  technologies,  national  information 
infrastructure,  energy  efficiency,  and  technology  partnerships  with 
industry  so  that  we  can  provide  for  the  capability,  provide  the  op- 
portunity for  science  and  technology  to  make  new  options  in  order 
to  achieve  our  national  goals. 

We  are  placing  a  very  high  priority  on  technology  because  we  feel 
it  is  intimately  linked  to  economic  growth  and  to  the  creation  of 
good  jobs  for  our  people  and  improvement  in  the  quality  of  life  and 
our  environment. 

The  third  part  of  six  part  strategy  is  that  we  are  trying  to  ensure 
our  leadership  in  fundamental  research.  Fundamental  research  is 
an  ultimate  driver  connected  with  and  resonating  with  technology 
development.  That  provides  for  new  options,  new  ways  not  only  to 
understand  how  things  work  in  this  world,  but  how  to  take  advan- 
tage of  that  knowledge. 

Now,  we  want  to  maintain  a  strong  fundamental  science  and  en- 
gineering research  base  and  sustain  its  role  in  keeping  us  in  world 
leadership  in  terms  of  science  and  technology  and  our  work  force 
that  goes  with  that. 

In  your  examination,  as  you  full  well  know,  of  a  budget  such  as 
that  of  the  NSF  and  the  NIH,  those  budgets  for  fiscal  year  1995 
are  requested  to  be  increased  even  in  the  face  of  a  zero  sum  game. 
One  reason  I  feel  personally  so  strongly  about  this  is  that  "by  vir- 
tually every  measure,  science  research  has  had,  historically,  one  of 
the  highest  social  rates  of  return  of  any  investment  we  have  made 
as  a  people.  And  we  feel  that  that  string  continues  and  that  it  is 
very  important  to  keep  this  as  a  long-term  investment  strategy. 

Fourth,  we  are  trying  to  improve  our  strategic  coordination  of  our 
science  and  technology  programs.  I  think  you  will  see  some  evi- 
dence of  this  in  the  fiscal  year  1995  budget,  and  we  are  working 
hard  already  in  preparation  of  guidance  for  the  1996  budget. 
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The  long-term  success  in  effecting  shifts  in  priority  in  our  budget 
depends  on  not  only  a  strong  presidential  leadership  in  this  regard 
and  close  cooperation  between  the  administration  and  the  Con- 
gress, but  also  between  government  and  the  private  sectors.  Ac- 
cordingly, and  reflective  of  the  National  Performance  Review  and 
the  idea  of  Reinventing  Government,  the  President  established  in 
late  November  the  National  Science  and  Technology  Council  and 
the  President's  Committee  of  Advisors  on  Science  and  Technology 
in  order  to  improve  our  ability  in  the  Executive  Branch  to  access 
the  full  power  of  science  and  technology. 

And  through  the  NSTC,  the  National  Science  and  Technology 
Council,  I  think  we  have  already  made  some  important  steps  in 
this  direction. 

For  instance,  we  have  established  a  partnership  for  a  new  gen- 
eration of  vehicles,  which  is  an  interesting  partnership  aligning  the 
public's  interest  in  pollution  controls  and  providing  a  more  secure 
energy  future  and  good  jobs  with  the  private  sector  interest  in 
building  automobiles  that  will  be  commercially  not  only  viable,  but 
competitive  in  world  markets.  And  this  kind  of  partnership  has 
come  out  of  this  first  year  of  activity. 

We  are  focused  on  environmental  technologies  with  the  environ- 
mental technology  bill  before  the  House  now.  We  are  strengthening 
nonproliferation  and  arms  controls  regimes.  I  am  sure  you  have 
seen  and  are  pleased  with  the  work  we  are  doing  on  securing  weap- 
ons grade  plutonium  and  uranium,  for  example.  I  know  you  are  fa- 
miliar with  our  work  on  national  information  infrastructure. 

So  all  of  these  activities  reflect  this  council's  cross-agency  capa- 
bility that  we  now  have  at  the  Secretary  or  so-called  Cabinet  level 
that  enables  us  to  do  this  kind  of  negotiation  and  working  between 
the  agencies.  The  net  result  is  that  the  administration  has  created 
what  I  would  call  a  virtual  science  and  technology  agency  by  com- 
bining at  the  highest  level  an  ability  to  integrate  these  programs 
in  a  way  that  we  just  haven't  done  before. 

I  am  reminded  of  someone  describing  a  major  university  as  a  se- 
ries of  essential  independent  deanships  and  departments  loosely 
connected  by  a  common  heating  plant.  Sometimes  you  can  think  of 
the  government  agencies  in  the  same  way.  Our  aim  is  to  have  more 
than  a  common  heating  plant  in  connecting  these  agencies  to- 
gether. 

public/private  partnerships 

Fifth,  Mr.  Chairman  and  Members,  we  are  trying  to  expand  our 
partnerships  with  the  private  sector.  We  believe  that  the  past  kind 
of  standoff  and  all  too  frequently  adversarial  relationship  between 
the  government  of  the  people  and  the  private  sector  is  one  that 
could  be  improved  on  by  providing,  under  the  right  circumstances, 
partnerships  where  we  can  work  together  on  areas  of  common 
cause  and  where  the  self-interest  of  the  stakeholders  is  very  clear. 

The  technology  reinvestment  project  which  is  a  centerpiece  of  the 
President's  defense  conversion  activity  is  a  good  example.  Under 
ARPA  the  Department  of  Defense  seamlessly  engaged  with  five 
other  government  agencies  to  work  with  industry  on  a  cost-shared, 
peer  reviewed  process  of  helping  transform  our  defense  industry 
into  one  that  is  dual  use.  We  must  convince  industry  to  market  in 
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defense  areas  as  well  as  in  commercial  areas.  We  hope  to  see  a 
transformation  all  the  way  to  where  they  are  focused  now  on  the 
civilian  side  of  the  equation. 

This  is  also  happening  at  the  Department  of  Commerce  in  the 
National  Institute  of  Standards  and  Technology  with  their  ad- 
vanced technology  programs  aimed  at  very  advanced  manufactur- 
ing technologies  and  the  transfer  of  that  kind  of  information  espe- 
cially to  small  and  medium-sized  businesses. 

You  know  last  year  we  had  a  2  million  job  gain  during  the  year, 
but  we  lost  in  manufacturing  again,  and  that  is  where  the  jobs  are 
in  the  long  run.  So  we  feel  we  have  an  interest  in  making  ourselves 
more  competitive  in  these  areas  and  in  assuring  that  technology  in- 
genuity is  focused  on  this  and  that  it  is  transferable  even  to  the 
small  companies  that  can  use  it  and  stay  competitive. 

The  President's  Science  Advisory  Committee  enables  us  to  make 
sure  that  we  pull  in  the  wisdom  of  people  outside  government  in 
helping  this  government  operate  more  efficiently. 

And  finally,  we  are  creating  opportunities  for  international  co- 
operation. As  you  know,  in  science  and  technology,  as  the  very  na- 
ture of  some  of  these  programs  moves  along,  they  get  very  big  and 
very  complicated.  We  have  all  been  through  the  very  discomforting 
time  now  of  talking  about  particle  physics  and  the  superconducting 
supercollider. 

We  are  in  the  midst  of  transforming  the  NASA  and  the  space 
station.  We  are  getting  ready  to  face  such  things  as  fusion  activi- 
ties and  other  major  science  and  technology  areas  where  it  makes 
every  bit  of  good  sense  to  move  these  towards  truly  international 
ventures  where  we  can  hold  on  to  our  national  interest  and  at  the 
same  time  drive  some  cost  sharing  by  that  process. 

So  to  sum  it  up,  I  would  like  to  reiterate  that  the  administration 
is  treating  science  and  technology  as  high  leverage  investments  in 
our  present  and  future.  At  the  same  time,  we  are  facing  with  you 
an  absolute  urgency  to  keep  our  budgets  tight  and  see  the  money 
used  more  efficiently. 

THEORY  OF  HOLES 

I  have  called  it  the  theory  of  holes.  That  is  if  you  are  in  a  hole 
like  our  department,  the  first  thing  to  do  is  stop  digging,  and  we 
are  working  hard  at  that.  At  the  same  time,  if  a  hole  is  deep 
enough,  you  have  got  to  also  figure  out  a  way  to  climb  out  of  it, 
and  that  means  investment  and  that  is  why  we  feel  so  strongly 
that  investment  in  this  area  is  so  important  for  us. 

In  order  to  do  this,  and  to  pull  this  program  together  across  the 
agencies,  the  White  House  has  to  have  the  capability  at  the  Cabi- 
net level  and  the  requisite  human  resources  in  science  and  tech- 
nology to  work  at  the  highest  level  in  government. 

OSTP  BUDGET  REQUEST 

To  make  these  things  happen,  to  transform  our  defense  domi- 
nated research  and  development  agenda  to  one  that  is  more  bal- 
anced, we  can't  depend  on  inexperienced  people.  And  if  you  look  at 
our  budget  request,  about  85  percent  of  the  $.5  million  increase 
goes  to  that  business  of  the  salaries,  the  compensation  for  the 
kinds  of  senior  scientific  professionals  that  we  need. 
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It  also  accommodates  for  this  year  the  convening  of  the  Presi- 
dent's Committee  of  Advisors  on  Science  and  Technology  and  for 
the  work  in  the  NSTC.  The  budget  is  at  $5  milHon,  still  $1  million 
or  20  percent  lower  than  the  combined  FY  '93  budget  of  the  OSTP, 
the  Space  Council,  and  the  Critical  Materials  Council,  which  we 
have  now  merged  together. 

So  we  hope  you  will  look  with  favor  on  our  request,  Mr.  Chair- 
man, and  I  would  be  happy  to  take  any  remarks  or  comments  you 
may  have. 

Mr.  Stokes.  Thank  you  very  much,  Dr.  Gibbons.  We  will  start 
with  some  general  questions. 

[The  information  follows:] 
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January  1994 

BIOGRAPHICAL  SKETCH  OF  JOHN  H.  (JACK)  GIBBONS 

Dr.  John  H.  (Jack)  Gibbons  took  the  oath  of  office  as  Assistant  to  the  President  for  Science  and 
Technology  and  Director,  Office  of  Science  and  Technology  Policy,  on  February  2,  1993.    In  these 
capacities.  Dr.  Gibbons  is  charged  with  providing  access  to  authoritative  information  and  expert  scientific, 
engineering  and  technological  advice  for  the  President,  Congress,  and  other  Federal  officials,  and  with 
coordinating  science  and  technology  policy  throughout  the  Federal  Government. 

Prior  to  his  appointment  by  President  Clinton  and  since  1979,  Dr.  Gibbons  directed  the 
Congressional  Office  of  Technology  Assessment  (OTA).   OTA  provides  Congress  a  source  of  information 
on  complex  science  and  technology  issues  that  is  nonpartisan,  expert,  objective,  and  anticipatory. 

Dr.  Gibbons  is  an  internationally  recognized  scientist,  an  expert  in  energy  and  environmental  issues, 
and  a  man  with  a  deep  interest  and  concern  regarding  the  impacts  of  technology  on  society  and  what  these 
impacts  imply  for  the  formulation  of  sound  public  policy.    Before  his  congressional  ap(>ointment.  Dr. 
Gibbons  served  as  the  Director  of  Energy,  Environment,  and  Resources  Center  at  the  University  of 
Tennessee.    Prior  to  that,  at  the  Oak  Ridge  National  Laboratory,  he  conducted  physics  research  and  later 
directed  projects  on  energy  and  materials  conservation  and  on  the  envirormiental  consequences  of  power 
production.    In  1973-1974,  as  the  first  Director  of  Energy  Conservation  for  the  Federal  Energy 
Administration,  he  initiated  and  directed  overall  Federal  programs  in  research,  development,  and 
demonstration  on  energy  conservation. 

His  past  public  sector  advisory  activities  have  included  chairmanship  of  the  Demand/Conservation 
Panel  for  the  National  Academy  of  Sciences  Committee  on  Nuclear  and  Alternative  Energy  Systems 
(CONAES)  and  membership  on  the  Energy  Research  Advisory  Board  of  the  U.S.  Department  of  Energy. 
He  has  served  on  the  Board  of  Trustees  and  Board  of  Associates  of  Randolph-Macon  College,  the  Board  on 
Science  and  Technology  for  International  Development  (BOSTID)  of  the  National  Academy  of  Sciences,  the 
Board  of  American  Association  for  the  Advancement  of  Science,  and  the  Board  of  Resources  for  the 
Future.   He  has  also  served  on  the  Electric  Power  Research  Institute  (EPRI)  Advisory  Council;  the  Long- 
Range  Planning  Committee  of  Sigma  Xi;  the  Aspen  Instimte/Energy  and  Resources  Committee;  the 
Carnegie  Commission  on  Science,  Technology  and  Government  Task  Force  on  Long-Term  Goals  and 
Priorities;  and  the  Board  of  the  Energy  Foundation. 

Dr.  Gibbons  is  a  graduate  of  Randolph-Macon  College  and  Duke  University  (Ph.D.,  Physics).  He 
is  a  Fellow  of  both  the  American  Physical  Society  and  the  American  Association  for  the  Advancement  of 
Science,  and  is  a  member  of  the  Council  on  Foreign  Relations. 

In  1990,  Dr.  Gibbons  received  the  Federation  of  American  Scientists  Public  Service  Award;  in 
1991,  the  American  Physical  Society  Leo  Szilard  Award  for  Physics  in  the  Public  Interest.   Also  in  1991, 
the  President  of  Germany  awarded  Dr.  Gibbons  the  Officer's  Cross  of  the  Order  of  Merit  to  recognize  his 
contributions  to  German-American  cooperation  in  science  and  technology.    In  1994,  Dr.  Gibbons  was 
elected  to  membership  in  the  National  Academy  of  Engineering. 

Subjects  of  his  publications  range  from  experimental  nuclear  physics  to  the  influence  of  energy  price 
-J  technology  on  fumre  energy  demand. 
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M.R.C.  GREENWOOD,  Ph.D. 

ASSOCIATE  DIRECTOR  OF  SCIENCE 
OFFICE  OF  SCIENCE  AND  TECHNOLOGY  POLICY 

Dr.  M.R.C.  Greenwood  was  appointed  to  the  position  of  Associate  Director  of 
Science  at  the  Office  of  Science  and  Technology  Policy  in  the  Executive  Office  of  the 
President,  and  was  confirmed  by  the  United  States  Senate  on  November  10,  1993. 

She  previously  served  as  Dean  of  Graduate  Studies  at  the  University  of  California  at 
Davis  from  1989  to  1993.   She  came  to  UC  Davis  from  Vassar  College  where  she  was  the 
John  Guy  Vassar  Professor  of  Natural  Sciences,  Chair  of  the  Department  of  Biology,  and 
Director  of  the  Undergraduate  Research  Summer  Institute. 

In  1992,  Dr.  Greenwood  was  elected  to  the  Institute  of  Medicine  of  the  National 
Academy  of  Sciences.    She  has  served  as  Director  of  the  NIH  Obesity  Research  Center 
Animal  Model  CORE  Laboratory;  chair  of  the  Food  and  Nutrition  Board  of  the  Institute  of 
Medicine  of  the  National  Academy  of  Sciences;  member  of  the  NIH  Nutrition  Study  Section; 
President  of  the  North  American  Association  for  the  Study  of  Obesity  and  was  Vice 
President  Elect  of  the  American  Society  for  Clinical  Nutrition.    Dr.  Greenwood  graduated 
summa  cum  laude  from  Vassar  College  and  received  her  Ph.D.  from  The  Rockefeller 
University.   She  did  postdoctoral  research  on  human  nutrition  and  genetics  at  the  Institute  for 
Human  Nutrition  at  Columbia  University,  and  was  an  assistant  professor  there.    In  1978  she 
returned  to  Vassar  as  Associate  Professor  of  Biology;   she  became  full  professor  in  1981. 
She  has  taught  many  graduate  and  undergraduate  courses  including  introductory  biology, 
human  sexuality,  nutrition,  biochemistry  and  mammalian  physiology. 

At  UC  Davis,  Dr.  Greenwood  was  appointed  Professor  in  the  Departments  of 
Nutrition  and  Internal  Medicine.    Her  research  interests  are  in  developmental  cell  biology, 
genetics,  physiology  and  nutrition.    Her  work  over  the  past  25  years,  focusing  on  the  genetic 
causes  of  obesity,  is  recognized  world-wide.    In  1982  she  was  honored  for  significant 
contributions  to  nutrition  research  by  the  American  Institute  of  Nutrition.    She  has  been  a 
principal  investigator  on  numerous  federal  and  foundation  grants.    Dr.  Greenwood  is  the 
author  of  over  200  scientific  publications  and  presentations.   She  has  been  a  member  of 
several  editorial  boards  including  the  Journal  of  Nutrition  and  Obesity  Research  and  has  been 
a  consultant  for  several  lay  and  professional  organizations.    Dr.  Greenwood  has  served  on 
the  Executive  Committee  of  CRPGE  of  the  National  Association  of  State  Universities  and 
Land  Grant  Colleges  and  the  Executive  Committee  of  the  Western  Association  of  Graduate 
Schools. 

Dr.  Greenwood  was  also  Reporting  Dean  for  the  Division  of  Education  and  a  member 
of  several  groups  and  councils  on  the  Davis  campus,  including  the  Council  of  Vice 
Chancellors,  the  Council  of  Vice  Chancellors  and  Deans,  The  Academic  Planning  Council, 
the  Biological  Sciences  Council,  the  Graduate  Council,  the  Campus  Development  Council, 
the  Financial  Aid  Work  Group,  and  the  Affirmative  Action  Work  Group.    Dr.  Greenwood 
was  formerly  Chair  of  the  University  of  California  Council  of  Graduate  Deans  and  served  on 
the  Joint  Graduate  Board  (California  State  University /University  of  California). 
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EXECUTIVE  OFFICE  OF  THE  PRESIDENT 
OFFICE  OF  SCIENCE  AND  TECHNOLOGY  POLICY 

January  1994  Washington,  d.c.  20500 


LIONEL  SKIPWITH  ("SKIP")  JOHNS 


Mr.  Lionel  Johns  is  the  Associate  Director  for  Technology  in  the  Office  of 
Science  and  Technology  (OSTP)  within  the  Executive  Office  of  the  President.   He 
reports  to  Dr.  John  Gibbons,  Director  of  OSTP  and  Assistant  to  the  President  for 
Science  and  Technology.   At  OSTP,  Mr.  Johns  is  responsible  for  technology  R&D 
policy  coordination  between  Federal  agencies.   These  activities,  coordinated  through 
the  National  Science  and  Technology  Council  (NSTC),  include  space  and  aeronautics, 
industrial  R&D,  defense  conversion,  information  and  communications  (including  "the 
information  superhighway"),  and  education  and  training  technologies.   He  serves  as 
White  House  Co-Chair  of  three  NSTC  committees:  Information  and  Communication 
R&D,  Civilian  Industrial  Technology  R&D,  and  Transportation  R&D. 

Prior  to  joining  OSTP,  Mr.  Johns  served  as  Assistant  Director  of  the  Office  of 
Technology  Assessment  (OTA),  which  was  created  in  the  Legislative  Branch  to  provide 
the  U.S.  Congress  with  objective  non-partisan  analysis  of  major  public  issues  related  to 
the  development  and  use  of  technology.  Mr.  Johns'  Division  at  OTA  was  responsible 
for  the  analysis  of  industrial  competitiveness,  quality  of  the  work  force,  energy, 
materials,  national  security,  space,  and  international  technology  transfer  and  trade. 

Mr.  Johns  has  16  years  of  experience  in  management  in  high  technology 
industries.   He  gained  them  at  Ocean  Science  and  Engineering,  Inc.,  Hazeltine 
Corporation,  the  Magnavox  Company,  and  General  Instrument  Corporation.   He 
worked  on  projects  involving  the  design,  development,  and  production  of  radars, 
communications,  sonar,  and  command  and  control  systems.   Marine  experience 
included  management  and  sales  of  ship  design,  ship  operations,  mineral  exploration, 
and  ocean  engineering  systems.   Mr.  Johns  also  spent  several  years  in  corporate 
finance  at  Alex  Brown  &  Sons. 

Immediately  upon  earning  his  Bachelor  of  Science  degree  from  the  University 
of  Virginia,  he  served  as  an  officer  in  the  United  States  Navy  as  a  carrier-based  naval 
aviator. 

He  has  participated  in  numerous  international  meetings  in  Asia,  Europe,  and 
Africa  on  arms  control,  energy,  trade,  and  third  world  development.   Mr.  Johns  is  a 
member  of  the  Council  on  Foreign  Relations  and  serves  on  the  Critical  Technologies 
Subcouncil  of  the  Competitiveness  Policy  Council.   He  was  elected  a  Fellow  of  the 
American  Association  for  the  Advancement  of  Science. 
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Jane  Wales 


On  Novenber  15,  1993,  Jane  Wales  was  sworn  in  as  Associate 
Director  for  National  Security  and  International  Affairs  in  the 
Office  of  Science  and  Technology  Policy.   Ms.  Wales  also  serves 
as  Special  Assistant  to  the  President  and  Senior  Director  for 
Science  and  Technology  on  the  National  Security  Council  staff. 

Ms.  Wales  was  formerly  chair  of  the  Carnegie  Corporation 
Prograun  on  Cooperative  Security.   Prior  to  joining  the 
Corporation  in  1990,  she  was  director  of  the  Secure  Society 
Program  of  the  W.  Alton  Jones  Foundation,  in  Charlottesville, 
Virginia. 

Ms.  Wales  is  a  former  Deputy  Assistant  Secretary  of  State 
and  served  in  the  White  House  as  Coordinator  of  Public  Liaison 
from  1977-79.   Before  joining  the  Carter  Administration,  she  was 
a  writer  at  "Congressional  Quarterly"  and  was  Managing  Editor  of 
the  "Democratic  Review"  magazine.   From  1982-87,  Ms.  Wales  was 
National  Executive  Director  of  Physicians  for  Social 
Responsibility,  the  U.S.  affiliate  of  the  International 
Physicians  for  the  Prevention  of  Nuclear  War,  winner  of  the  1985 
Nobel  Peace  Prize. 

In  1987  and  1988,  Ms.  Wales  directed  the  International 
Security  Options  Project,  which  developed  recommendations  for 
U.S.  nuclear  weapons  policy,  under  the  guidance  of  Gerard  Smith, 
George  Kennan,  Robert  McNamara  and  others.   As  part  of  that 
affiliation,  Ms.  Wales  assisted  Mr.  McNamara  in  the  research  and 
organization  of  Out  of  the  Cold  (Simon  &  Shuster,  1989) . 

Ms.  Wales  has  been  a  member  of  the  national  governing  board 
of  Common  Cause  and  a  member  of  the  Council  on  Foreign  Relations. 
She  is  a  graduate  of  Sarah  Lawrence  College. 


394 


Short  Renniie  ScfUembei  10.  1993 

ROBERT  T.  WATSON 

PRESENT  AssocUic  Dincioc  for  Enviranmcni.  OfTicc  of  Science  md  TwAnolety  Pabcy. 

/"'    "^JOW;  Old  Executive  OfTKX  Building.  Wuhingion.  D.C 

.   ^tiJITISE:  Environmental  luucs  -  Emphjuis  on  Oinute  end  Oxooe 

EDUCATION:         Ph.D,  (Gn  Phase  Chemical  Kinetia)  -  1973  —  Queen  Maiy  CoUete.  London  Univenity.  London.  En(laad 
B.Sc.  l"  clan  (chemimy)  -  1W9  —  Queen  Maiy  CoDete.  London  Univenity,  London.  England 

PKEVIOUS  Director.  Science  Division,  and  Chief  Scientist  (Acting).  (XTicc  of  Mission  to  Planet  Earth 

POSTTIONS:  National  Aeronatujcs  and  Space  Administration.  Washington.  D.C.  -  1993  -  present 

Director,  Pioccss  Studies  Program  Ofr>cc.  Earth  Science  and  Apfibcatioru  Division   -  1990-1993 

Branch  Chief  for  Upper  Annosphenc  Research  and  Tropoaphertc  ChrmiBTy  Plug! aim  -1987-1990 

Acting  Program  ScientisI  (NASA)  -  1980-19r7 

for  (1)  Upper  Atmosphere  Research  Program:  (2)  XiHerdisciplinary  Earth  Science  Resevch  Piugiam.  and 

(3)  Global  Habitafailily  Initiative    —  Detailee  from  the  Jcl  Proptilnoa  Laboratory 

Jet  Propulsion  Laboratory.  Pasadetia,  CA 

Research  Scientist  -  1980-1987:    Member  of  the  Technical  Staff  -  1978-1980:  Senior  Scientist  -  1976-1978 

Posulocloral  Research  Scientist 

University  of  Maryland,  College  Park.  MD  -  1974-1976;  University  of  California.  Berkeley.  CA  -  1973-1974 

AWARDS:  Climate  liutituie  Scientific  Achievement  Award  for  Coordinating  International  Scientific  AssessiiKnu  -  1993 

American  Association  for  the  Advaitcemcni  of  Science  Award  for  Scientiric  ric^kiui  and  ResponsibiUty  -  1993 
American  Meteorological  Society  Special  Award  'for  notable  efforts  in  organizing  and  conducting 
intematiotul  assessmenu  in  ozone  depletion  aiKl  global  change*  -  1993 
National  Academy  of  Sciences  Award  for  Scientific  Reviewing  -  1992 
American  Geophysical  Union's  Edward  A.  Flinn  Award  •  1991 

Designated  member  of  UNEP's  The  Global  500:  The  RoD  of  Honoor  for  Environmental  Achievemeiu'  -  1989 
NASA  Group  Achievement  Award  (EOS)  -  1993 

NASA  Cooperative  External  Achjevemeni  Award  (High  Speed  Research  Program)  -  1992 
NASA  Distinguished  Service  Medal  -  1989 

NASA  Public  Service  Grotip  AchievenKnl  Award  (Antarctic  Aircraft  Oztme  Expedition)  -  1989 
NASA  Group  Achievemau  Aw  vd  (Iniemational  Ozone  Treads  Patel)  -  1989 
NASA  OSSA  -  Edelson  Awan)  -  1987 

NASA  Public  Service  Group  Achievement  Award  (Intematiaoal  Ozone  Assessment)  -  1986 
NASA  Exceptional  Service  Medal  -  1983 

SPECIAL  EXPERIENCE: 

Chair  of  the  Science  and  Technical  Advisory  PbikI  to  the  Global  Environmental  FacOity  (World  Bank,  United  Nations  Development  Program, 
and  United  Naiions  Envirtmmeni  Programme)  1991- 

Co-cfaair  Inlergovemmeitia]  Panel  on  Climau  (3iange  (IPCC)  Working  Croup  n  -  Imparts,  Adaptation,  and  Mitigation.  1993- 

C>>-chair  International  WMOAJNEP  ScientiHc  Assessments  of  the  Currcni  Knowledge  of  the  Processes  Controllijig  the  AbmKlance  and 
Distribution  of  Atmospheric  Ozone.  1985.  1988.  1989.  1991.  and  1994 

Chair  UNEP/WMO  Synthesis  Panel  for  international  Ozone  Assessment  (Science,  Impacts,  Technology,  and  Economics).  1989.  1991,  1994 

Chair:   UNEP  Global  Biodiversity  Assessment  -  1993- 

Chair  UNEP/WMO  Synthesis  Panel  for  Methyl  Bromide  (Science,  Technology,  and  Economics)  -  1992 

U.S.  Representative  on  the  Intergovernmental  Panel  on  Oimate  Change  (IPCC)  Science  Working  Group  and  Member  of  Steering  Group  tot 
IPCC.  Chaired  Chapter  on  Greenhouse  Gases  for  the  IPCC  Scientific  Assessment  for  Working  Group  I  (1990  and  1992) 

Technical  Advisor  for  the  U.S.  Government  for  both  bilaleral  and  multilateral  negotialions  of  the  Vienna  Ozorte  Convention  and  the  Monlreal 
(CFC)  Protocol 

Technical  Advisor  for  the  U.S.  Government  (m  Climate  Change  and  member  of  the  U.5.  tielegation  to  the  Inlematitmal  Negotiation  Committee 
on  Climate  Change 

air  Commitiee  (m  Earth  and  Enviroiunental  Sciences  (CEES)  Assessment  Working  Grotip 

Testified  many  times  before  U.S.  Senate  and  U.S.  House  of  Representatives  Ctnnmittees  and  Sub-Committees  <m  Ozone,  Global  Warming,  and 
other  Global  Change  Research  issues 

NASA  Represenutive  to  Office  of  Science  and  Technology  Policy,  Conunitlee  <m  Earth  and  Envirtmmental  ScieiKes,  Global  Change  Working 
Qrmp 
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BARBARA  ANN  FERGUSON 


Ms.  Ferguson  joined  the  Office  of  Science  and  Technology  Policy  (OSTP)  as  the 
Administrative  Officer  in  September  of  1990.  In  this  position,  she  is  responsible  for  the 
OSTP  Administrative  Office  and  all  matters  concerning  the  budget,  financial  management, 
contracting,  personnel,  security,  ^ace,  supplies  and  equipment.  In  addition,  she  serves  as 
the  agency  liaison  for  Federal  Advisory  Committee  Management,  the  alternate  ethics  officer 
and  the  Freedom  of  Information  Act  coordinator. 

Prior  to  joining  OSTP,  Ms.  Ferguson  was  the  Administrative  Support  Specialist  for  the 
Office  of  Emergency  Operations  (OEO)  from  January  1988  until  S^tember  1990.  She  was 
responsible  for  providing  administrative/office  management  support  to  the  Office  of 
Security  of  the  OEO.  Ms.  Ferguson  managed  the  office  budget  and  assisted  the  contracting 
officer  representatives  in  the  monitoring  of  five  contracts  totalling  several  million  dollars 
worth  of  effort.  She  was  responsible  for  drafting  statements  of  work,  drafting  contract- 
related  corre^ondence,  and  preparing  and  staffing  funding  requests  in  relation  to 
contracts. 

From  April  1981  to  January  1988,  Ms.  Ferguson  worked  for  JAYCOR,  a  high-technology 
research  and  development  firm  in  Vienna,  Virginia.  During  that  time  period  she  served  in 
a  variety  of  ftinctions  including  being  instrumental  in  the  creation  of  a  subsidiary  company, 
JAYCOR  Technical  Services  Company. 

Ms.  Ferguson  worked  for  the  Naval  Electronic  Systems  Command  as  Personal  Secreury 
to  the  Program  Manager  of  Command,  Control,  Communications  and  Intelligence  (C3I) 
ft^om  1976  to  1980. 

Prior  to  that  she  worked  for  the  Naval  Supply  Systems  Command  ft'om  1974  to  1976. 

Ms.  Ferguson  is  a  1972  graduate  of  the  Katharine  Gibbs  School  in  Montclair,  New  Jersey. 
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EXECUTIVE  OFFICE  OF  THE  PRESIDENT 
OFFICE  OF  SCIENCE  AND  TECHNOLOGY  POLICY 

WASHINGTON.  DC.  20500 


Statement  of 

The  Honorable  John  H.  Gibbons,  Director 
Office  of  Science  and  Technology  Policy 

before  the 

Subcommittee  on  Veterans'  Administration,  HUD,  and  Independent  Agencies 

Committee  on  Appropriations 
U.S.  House  of  Representatives 

March  23,  1994 


Mr.  Chairman,  Members  of  the  Committee.  I  am  pleased  to  appear  before  you  today 
to  discuss  OSTP's  budget  request  for  Fiscal  Year  1995.    I  will  also  provide  a  brief  overview 
of  the  Clinton  Administration's  science  and  technology  strategy,    in  which  GST?  played  a 
key  development  role  and  continues  to  play  a  leadership  role. 

The  Clinton  Administration  treats  science  and  technology  as  high-leverage  investments 
in  America's  present  and  future.    Investments  in  S&T  contribute  to:   a  growing  economy 
with  more  high-skill,  high-wage  jobs  for  American  workers;  a  cleaner  environment  where 
energy  efficiency,  information  technology,  and  advanced  science  and  engineering  help 
increase  profits  and  reduce  pollution;  greater  access  to  high  quality  health  care;    national 
security;  a  stronger,  more  competitive  private  sector  able  to  maintain  U.S.  leadership  in 
critical  world  markets;  an  educational  system  where  every  student  is  challenged;  and  an 
inspired  scientific  and  technological  research  community  focused  on  ensuring  not  only  our 
national  security  but  quality  of  life  for  ourselves  and  our  children.    The  most  important 
measure  of  success  will  be  our  ability  to  make  a  difference  in  the  lives  of  the  American 
people,  to  harness  science  and  technology  to  improve  the  quality  of  life  and  the  economic 
vitality  of  our  nation. 

The  Office  of  Science  and  Technology  Policy  (OSTP)  supports  these  objectives  by: 
providing  authoriutive  scientific  and  technological  information,  analysis,  advice,  and 
recommendations  for  the  President,  for  the  Executive  Branch,  and  for  Congress;  participating 
in  the  formulation,  coordination,  and  implementation  of  national  and  international  policies  and 
programs  that  involve  science  and  technology;  maintaining  and  promoting  the  health  and 
vitality  of  the  U.S.  science  and  technology  infrastructure;  and  coordinating  research  and 
development  efforts  of  the  Federal  government  to  maximize  the  return  on  the  public's 
investment  in  science  and  technology  and  to  ensure  that  resources  are  used  efficiently  and 
appropriately . 
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sriFNCK  AND  TKCHNOLOGY  STRATEGY 

President  Clinton  and  Vice  President  Gore  recognize  science  and  technology  as 
foundations  of  our  Nation's  future.    To  help  ensure  the  health  and  welfare  of  U.S.  citizens, 
the  Administration  lias  adopted  a  6-point  strategy  for  science  and  technology. 

First,  we  are  maintaining  R&D  funding  as  a  priority  investment.  We  are  fighting 
hard  to  protect  the  federal  invesunent  in  R&D  by  advocating  the  importance  of  investing  in 
our  future  even  as  we  continue  our  very  serious  commitment  to  cut  the  deficit. 

We  believe,  though,  that  our  R&D  investment  portfolio  must  adapt  to  changing  times. 
Defense  build  up  and  focus  on  Cold  War  scenarios  must  yield  to  a  new  force  strucmre  and 
defense  technology  base  reflecting  changed  world  conditions.    Our  emphasis  must  now  shift 
to  civilian  programs  that  can  also  operate  as  critical  elements  of  a  defense  technology  base. 
Historical  federal  agency  missions  and  assets  must  yield  to  evolving  national  goals. 

In  the  President's  budget  request  for  Fiscal  Year  1995,  the  commitment  to  R&D  is 
evident.    Total  R&D  spending  will  increase  by  3%.    Keep  in  mind  that  these  increases  appear 
in  a  budget  that,  overall,  represents  not  a  zero  .sum  game  but  a  negative  sum  game  --  in 
which  discretionary  spending  declines.    These  numbers  reflect  true  commitment  within  the 
Administration  --  a  willingness  to  experience  pain  elsewhere  in  order  to  support  research  and 
development. 

The  civilian  share  of  R&D.  with  dual  use  spending  included,  comes  in  at  47%.    We 
will  continue  to  make  progress  toward  our  goal  of  at  least  equalizing  civilian  and  defense 
demands  on  the  R&D  investment  by  1998. 

Next,  we  are  focusing  on  key  national  goals.    For  example,  we  propose  to  increase 
spending  on  health  research  by  4%,  on  environmental  technologies  by  11%,  and  on  energy 
efficiency  R&D  by  42%.    The  Department  of  Commerce,  which  through  the  National 
Institute  for  Standards  and  Technology  (NIST)  runs  many  of  our  programs  of  technology 
parmerships  with  industry,  is  slated  for  a  31%  increase  in  its  budget. 

This  Admiiustration  is  placing  an  extremely  high  priority  on  technology  because  of  its 
linkage  to  economic  growth,  good  job  oppormnities,  quality  of  life,  and  the  environment  in 
which  we  live.    One  of  the  innovations  in  our  new  technology  policy  is  that  it  explicitly 
recognizes  the  crucial  role  the  federal  government  can  play  in  working  with  the  private  sector 
to  develop  and  transition  innovative  ideas  and  technologies  to  the  commercial  marketplace 
and  for  government  use. 

Point  3.  we  are  ensuring  this  Nation's  leadership  in  fundamental  research-    The 

force  pushing  industrial  commercialization  and  the  leading  edge  of  research  closer  together  -- 
the  drive  for  international  competitiveness  --  reinforces  the  conviction,  within  government  and 
industry,  that  we  must  maintain  a  strong  base  in  fundamental  science  and  engineering 
research  and  sustain  its  role  in  producing  a  world  class  science  and  technology  workforce. 
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But  this  does  not  mean  that  fundamental  research  escapes  the  requirement  of  reform.    We've 
run  up  against  limits  on  resources  even  as  many  fundamental  research  projects  grow  bigger 
and  more  expensive. 

Fourth,  we  are  improving  strategic  coordination  of  S&T  programs     You  see  in 

the  FY  '95  budget  that  we  have  set  new  funding  priorities.    But  long-term  success  in 
affecting  funding  priorities  requires  a  presidential  mandate  and  close  cooperation  between  the 
Administration  and  the  Congress,  as  well  as  between  the  public  and  private  sectors. 
President  Clinton  has  established  two  new  institutions  of  governance,  the  National  Science 
and  Technology  Council  --  NSTC  --  and  a  broadened  President's  Committee  of  Advisors  on 
Science  and  Technology  -  PCAST  ~  to  improve  our  ability  to  access  the  power  of  science 
and  technology. 

The  President  chairs  the  NSTC,  which  includes  the  Vice  President,  Cabinet 
Secretaries,  agency  heads,  and  key  White  House  officials,  and  which  is  responsible  for 
coordinating  overall  science  and  technology  strategies  and  policies.    One  of  the  most  critical 
tasks  the  NSTC  is  undertaking  is  preparation  of  an  integrated  overview  of  federal  investment 
in  research  and  development.    The  Council  will  prepare  coordinated,  strategic  priorities  for 
accomplishing  national  objectives  in  conjunction  with  agency  missions.    In  this  way,  the 
NSTC  will  act  as  a  "virtual"  science  and  technology  agency,  utilizing  to  the  fullest  the 
diverse  assets  and  expertise  that  exists  throughout  the  government  and  its  contractors. 

We  have  established  R&D  Coordinating  Committees  designed  to  enable  us  to  produce,  for  the 
first  time  in  the  Federal  Government's  history,  an  R&D  budget  request  that  fiilly  integrates 
the  missions  of  the  agencies  and  the  overarching  science  and  technology  requirements  of  the 
Nation.    NSTC  Committees  working  on  the  FY  '96  budget  request  include: 

Health,  Safety,  and  Food  R&D 

Fundamental  Science  Research 

Information  and  Communication  R&D 

Environment  and  Natural  Resources  Research 

National  Security  R&D 

Civilian  Industrial  Technology  R&D 

Education  and  Training  R&D 

Transportation  R&D 

International  Science,  Engineering,  and  Technology  R&D 

Each  committee  operates  with  a  Department  Chair  (or  co-chairs),  a  White  House  Co-Chair, 
and  a  Department  Vice-Chair.    In  the  course  of  developing  budget  requests,  the  Committees 
will  assist  the  NSTC  in  establishing  priorities  for  research  and  development,  in  generating 
criteria  for  evaluating  progress  toward  national  goals  for  science  and  technology,  and  in 
refminp  those  goals  as  science  and  technology  evolve.    NSTC's  role  in  crafting  R&D  budgets 
that  capitalize  on  agency  strengths  and  eliminate  waste  and  duplication  in  these  stringent 
budget  years  is  critical  to  the  success  of  this  Administration  and  to  continued  government 
support  for  research. 
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Despite  the  intense  focus  on  the  budget,  the  need  for  an  NSTC  has  also  been  evinced 
in  several  general  policy  areas.  For  instance: 

Fundamental  Science.    The  Committee  on  Fundamental  Science  Research 
cosponsored,  on  January  31  and  February  1,  a  forum  on  Science  in  the 
National  Interest  to  help  articulate  the:  1)  benefits  of  our  national  investment  in 
fundamental  science;  2)  principles  and  practices  influencing  the  conduct  of 
basic  research;  3)  challenges  and  opportunities  facing  U.S.  efforts  in 
fundamental  science;  and  4)  goals  for  a  21st  century  science  policy.    World 
leadership  in  science,  mathematics,  and  engineering  is  an  explicit  goal  of  this 
Administration,  and  this  NSTC  effort  is  an  essential  step  toward  realizing  that 
goal. 

Biotechnology.    Biotechnology  can  play  a  critical  role  in  our  nation's  fumre 
technological  strength  and  economic  growth,  in  preservation  and  restoration  of  the 
environment  and  biodiversity,  and  the  health  and  quality  of  life  of  all  people.    The 
revolution  in  life  science  research  that  has  vastly  increased  our  understanding  of  the 
living  world  offers  expanding  opportunities  to  use  this  knowledge  for  the  welfare  of 
the  Earth  and  humankind.   The  Biotechnology  Research  Subcommittee  (of  the 
Fundamental  Science  Research  Committee)  of  the  NSTC  will  provide  government- 
wide  coordination  and  focus  for  biotechnology  research  in  the  various  Federal 
departments  and  agencies.    We  expect  to  emphasize  the  following  areas: 
environmental  biotechnology;  bioprocessing  and  bioconversion;  agricultural 
biotechnology;  marine  biotechnology;  and  the  social  and  economic  dimensions  of 
biotechnology. 

U.S.  Global  Change  Research  Program.  Under  NSTC's  direction,  this  program's 
mandate  has  been  broadened  to  make  it  more  policy  relevant.  Several  key  areas  are 
now  being  augmented:  socio-economic  impacts;  ecological  research;  and  integrated 
assessment.  OSTP  will  work  in  the  months  ahead  with  other  members  of  the  NSTC 
on  the  long-term  strategy  for  budget,  technology,  R&D,  regulatory,  and  economic 
policies  that  could  impact  greenhouse  gas  emission  levels  beyond  the  year  2000. 

Environmental  Technologies.    Numerous  departments  and  agencies  contribute 
to  research,  development,  and  commercialization  of  environmental 
technologies,  an  area  of  great,  potential  economic  growth  for  the  United  States. 
Through  the  NSTC,  the  Administration  is  working  to  develop  a  comprehensive 
strategy  to  ensure  these  programs  are  effectively  coordinated  and  directed 
toward  national  needs. 

Education  and  Training.    Advanced  learning  technologies  represent  an  important 
growth  opportunity  for  many  emerging  businesses.    Under  the  NSTC,  we  have 
initiated  a  program  designed  to  apply  the  results  of  Defense  Department  research  in 
advanced  training  technologies  to  the  requirements  of  education  and  training  identified 
in  other  agencies. 
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Bioethics.    Views  throughout  the  Nation  --  in  the  private  sector,  legislative  branch, 
and  executive  branch   -  have  converged  on  the  need  for  high-level  attention  to 
bioethical  issues.    As  a  result,  NSTC  is  considering,  in  consultation  with  the 
Congress,  creation  of  a  Bioethics  Policy  Committee  and  an  advisory  committee  to 
inform  the  workings  of  the  interagency  group.    Programs  and  policies  of  multiple 
Federal  agencies  have  direct  bioethical  implications,  and  NSTC  could  serve  as  a 
forum  for  interagency  policy  development  for  critical  research  issues. 

A  fifth  point  in  the  strategy  -  and  an  adjunct  to  point  4  -  we  are  expanding  our 
partnerships  vtith  the  private  sector.    As  I  mentioned,  NIST  has  a  central  mission 
responsibility  to  work  with  industry  in  promoting  economic  growth  and  in  creating  jobs. 
Other  agencies  share  this  responsibility.    For  instance,  the  Technology  Reinvestment  Project, 
a  centerpiece  of  the  President  s  defense  conversion  program,  is  chaired  by  ARPA,  within  the 
Defense  Department,  but  operated  jointly  by  six  agencies.    Like  NIST,  it  has  been 
remarkably  successful  in  creating  partnerships  with  industry,  universities,  and  State  and  local 
agencies  for  the  development  of  new  technologies  and  deployment  existing  best-practice 
technologies.    These  parmerships  are  chosen  purely  by  merit,  co-funded  by  industry 
participants  and  government,  and  are  carried  out  with  strict  milestones,  performance 
evaluation,  and  time  limits. 

The  great  increase  in  cost-shared  Cooperative  Research  and  Development  Agreements 
(CRADAs)  between  industry  and  our  government  laboratories  is  also  testament  to  our 
commitment  to  U.S.  competitiveness  and  economic  growth.    More  than  2000  CRADAs  have 
already  been  signed,  and  we  expect  hundreds  more  to  be  concluded  this  year.    Again,  these 
are  conditioned  on  merit  and  joint  funding  with  industry. 

As  I  mentioned  before,  the  President  has  also  established  a  new  PCAST  to  ensure 
private  sector  advice  to  the  NSTC.    Involvement  of  distinguished  individuals  from  industry, 
education,  and  research  institutions  with  the  NSTC  will  be  essential  to  developing  successful 
science  and  technology  policies  that  help  American  businesses  achieve  sustainable  growth  and 
create  high  quality  jobs,  as  well  as  to  maintaining  our  academic  and  research  institutions' 
world  leadership  in  science,  engineering,  and  mathematics.    One  goal  for  PCAST  is  to  help 
create  public/private  parmerships  and  make  them  work  successfully. 

With  these  new  institutions,  I  believe  the  Administration  can  improve  the  overall 
effectiveness  of  federal  science  and  technology  for  national  and  global  objectives.    The  NSTC 
provides  a  structure  in  which  to  prioritize  the  many  legitimate  demands  on  the  public's  R&D 
dollar.     It  can  sensitize  agencies  to  the  advantages  of  symbiosis  over  isolated  pursuit  of 
narrow  objectives.    Within  this  framework,  we  can  illuminate  the  myriad  roles  for  science 
and  technology  and  weave  their  tremendous  power  throughout  the  complex  tapestry  of 
national  and  international  affairs. 

Even  without  our  new  institutions  fully  in  place,  we  are  beginning  in  the  United  States 
to  overcome  the  inertia  of  the  simation  we  inherited  just  over  a  year  ago.    For  example,  the 
Administration  has: 
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•  forged  the  clean  car  initiative,  a  historic  alliance  with  the  nation's  big  three 
automakers  to  develop  a  new  generation  of  cars  and  trucks  that  meet  the  performance 
expectations  of  consumers  and  are  affordable  and  virtually  pollution  free. 
Government  and  industry  research  organizations  have  jointly  accepted  a  set  of 
ambitious  technical  objectives  that  are  critical  for  ensuring  continued  competitiveness 
of  a  critical  national  industry. 

•  launched  the  Technology  Reinvestment  Project  (TRP)  to  stimulate  a  public  and  private 
sector  transition  from  defense-specific  technologies  to  dual  use  technologies  that  have 
both  military  and  civilian  applications. 

•  expanded  threefold  the  funding  for  the  Advanced  Technology  Project  to  promote 
industry's  development  of  high-risk,  high  payoff  conwnercial  technologies.  ATP 
explicitly  abandons  the  outdated  emphasis  on  spinoffs  and  focuses  directly  on  the 
objective  of  economic  growth. 

•  initiated  a  network  of  manufacturing  extension  centers  across  the  nation  to  work  with 
State  governments  to  assist  small  and  medium-sized  manufacturers,  many  of  whom  are 
still  using  I950's  technologies.  These  centers  disseminate  to  manufacturers 
information  on  new  technologies  and  best  practices. 

•  developed  an  action  plan  for  the  National  Information  Infrastructure.   This 
infrastructure  -  computers,  computer  data  banks,  fax  machines,  telephones,  video 
displays  -  has  as  its  lifeline  a  high-speed  fiber-optic  network  capable  of  transmitting 
billions  of  bits  of  information  in  a  second.    The  technology  is  improving  at  an 
unprecedented  rate,  expanding  both  our  imaginatiotis  for  its  use  and  its  effectiveness. 

•  reinvigorated  the  technology  programs  within  the  National  Aeronautics  and  Space 
Administration,  putting  more  emphasis  on  industry  technology  programs,  targeted 
technology  investments,  and  aeronautics  R&D. 

While  Federal  technology  programs  are  important,  they  cannot  succeed  without 
change  in  other  government  policies.    Many  existing  fiscal,  trade,  and  regulatory  policies 
stymie  rather  than  encourage  investment  in  new  technologies  and  new  products.   The 
Administration  intends  to  change  that.    Already,  with  the  help  of  the  Congress: 

•  We've  obtained  a  3-year  extension  of  the  Research  and  Experimentation  (R&E)  tax 
credit,  and  we're  still  working  to  make  it  permanent.    We've  also  secured  a  reduced 
capital  gains  tax  for  investments  in  small  businesses. 

•  We've  liberalized  export  controls  on  computers,  telecommunications,  and  other 
technologically  sophisticated  equipment  that  will  free  up  35  billion  dollars  in  high-tech 
exports. 

•  We  have  aggressively  pursued  bilateral  and  multilateral  trade  agreements  such  as 
NAFTA,  U.S. -Japan,  and  the  Uruguay  Round  of  GATT  that  will  expand  access  to 
foreign  markets  for  America's  high-tech  companies.  New  inroads  with  the  Pacific 
economies  also  hold  great  promise. 

Finally,  I  will  move  to  the  sixth  point  in  our  S&T  strategy;  we  are  creatine 
opportunities  for  international  cooperation.   The  squeeze  on  resources,  combined  with  the 
inherent  nature  of  some  science  and  technology  projects  that  drives  up  their  cost  and 
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complexity,  also  impels  us  toward  greater  internationalization  of  science  and  technology 
projects  --  particularly  "Big  Science,"  but  all  of  science  to  some  extent.    It  grows  harder  and 
harder  for  any  single  nation  to  justify  projects  such  as  mapping  the  human  genome, 
developing  fusion  power,  exploring  space,  or  rooting  out  the  mysteries  of  particle  physics  and 
the  Big  Bang.   At  the  same  time,  financial  and  political  barriers  limit  any  one  nation's  ability 
to  deal  with  global-scale  problems  for  which  science  and  technology  offer  important 
understanding,  such  as  global  climate  change  or  himian  population  growth. 

In  the  space  arena,  our  efforts  to  expand  international  cooperation  to  include  Russia  as 
a  partner  offers  an  opportunity  to  increase  the  capability  of  the  space  station  and  to  advance 
the  schedule  for  on-orbit  operations.   Working  with  Japan,  Canada,  Europe,  and  Russia,  we 
will  be  able  to  accomplish  what  would  be  difficult  if  not  impossible  for  one  country  to  do 
alone. 

Overall,  we  require  better  mechanisms  for  multinational  plaiming  and  cooperative 
decision-making  and  action.     Building  on  the  ongoing  work  of  the  Megascience  Forum  at  the 
Organization  for  Economic  Cooperation  and  Development,  we  intend  to  explore  efforts  in 
joint  planning  and  implementation  for  one-of-a-kind  research  facilities,  creation  of  more 
fomul  international  networks  and  consortia  in  selected  fields  -  capable  of  negotiating  agreed 
divisions  of  labor  ~  and  development  of  more  multinational  research  institutions. 

Internationalizing  scientific  endeavors  simultaneously  benefits  and  complicates  things. 
The  personal  relationships  built  by  scientists  and  engineers  contribute  greatly  to  international 
understanding.   Cooperative  efforts  often  yield  larger  results  than  the  sum  of  individual 
efforts.    Internationalizing  science  holds  great  promise  for  decreasing  the  huge  economic 
disparities  that  exist  among  Nations.    Yet  issues  of  who  pays,  who  participates,  and  location, 
among  others,  can  be  so  difficult  to  resolve  that  the  ill  will  threatens  accords  outside  the  S&T 
arena.    There  is  an  inherent  tension  between  scientific  cooperation  and  economic  competition 
as  science  grows  ever  closer  to  economic  performance.    Improving  our  ability  to  manage 
such  complexities,  including  the  ability  to  make  decade-length  commitments  of  resources,  will 
be  an  important  focus  of  the  National  Science  and  Technology  Council. 


OSTP  FY  '93  Accomplishments 

During  FY  1993,  OSTP  reorganized  to  incorporate  President  Clinton's  mandate  to:  1) 
redirect  the  Federal  effort  in  science  and  technology  toward  national  goals;  and  2)  streamline 
White  House  operations.    A  Senate-confirmed  Associate  Director  heads  each  of  OSTP's  four 
divisions.    The  Technology  Division  also  includes  an  Assistant  Director  for  Technology  and 
provides  the  administrative  base  for  an  Assistant  Director  for  Aeronautics  and  Space  who 
draws  upon  the  resources  of  each  Division  to  help  fulfill  his  responsibilities.    The  Science 
Division  includes  an  Assistant  Director  for  Health  and  Life  Sciences,  an  Assistant  Director 
for  Physical  Sciences  and  Engineering,  and  an  Assistant  Director  for  Social  and  Behavioral 
Sciences.    The  Environment  Division  has  an  Assistant  Director  for  Environment,  and  the 
National  Security  and  International  Affairs  Division  has  an  Assistant  Director  for 
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International  Affairs  and  an  Assistant  Director  for  National  Security.    Each  division  has  a 
small,  multidisciplinary  suff,  and  cross-cuttii^  issues  are  managed  in  matrix  fashion. 

OSTP's  Director  testified  before  Congress  over  twice  a  month  in  1993.   The  Director 
and  staff  also  played  key  roles  in  screening,  recruiting,  and  iiuervtewing  candidates  for 
subcabinet  posts  in  Departments  and  Agencies  with  responsibilities  for  science  and  technology 
programs. 

During  its  first  months  in  action,  the  "new"  OSTP  led  White  House  efforts  on  several 
issues  of  critical  national  and  international  concern,  including: 

fmplgmgminf  thg  TM-hnolnyy  Initiatives 

OSTP,  working  closely  with  the  National  Economic  Council,  produced,  for  the 
Presidem  and  the  Vice  President,  one  of  the  seminal  documents  of  the  Clinton 
Administration:    Tt^hnnlnyy  for  America  s  Fcnnnitiic  Growth:    A  New  Directinn  tn  Riiild 
RgfYiinmig  .Strgnyrh    This  document  heralds  a  ikw  era  of  cooperation  between  the  public  and 
private  sectors  in  achieving  national  goals  and  clearly  evinces  our  intention  to  use  the  Federal 
investment  in  science  and  technology  to  further  those  goals.   We  have  established  interagency 
efforts  to  address  issues  of  major  concern,  such  as:   defense  reinvestmett  and  conversion; 
patiem  capital  and  technology  financing;  Federal  support  for  manufacoiring  research; 
technology  for  education  and  training;  government  infrastrucbue;  space  aitd  aeronautics; 
pannerships  between  the  National  Laboratories  and  industry;  and  basic  sciences. 

One  early  success  story  in  the  technology  plan  is  the  Information  Infrastructure  Task 
Force  (IITF),  which  is  charged  with  forging  the  Administration's  policy  on 
telecommunications  and  information.   The  task  force  developed  an  integrated  federal  policy 
framework  to  support  a  plan  for  a  national  information  inftastrucoue.   This  plan  will  promote 
private  research  and  investment  in  a  system  capable  of  vastly  improving  the  way  information 
is  conununicated,  stored,  and  processed  in  the  United  Stales.   In  1993,  the  plan  led  to 
improvements  in:  1)  managemeiu  of  the  radio  frequency  spectrum;  2)  the  framework  for 
protecting  intellectual  property;  3)  access  to  govemntent  information;  and  4)  coordination  of 
Federal,  State,  and  local  regulatory  activities. 

OSTP,  working  closely  with  the  Department  of  Conmierce  and  other  agencies,  has 
spearheaded  an  effort  to  establish  a  new  cooperative  relationship  with  the  automobile 
industry.   Specifically,  a  major  initiative  was  undertaken  early  in  the  Administration's  tenure 
to  develop  an  understanding  with  car  manufacturers  and  related  businesses  that  would  enable 
joim  pursuit  of  long-term  research  and  developmem  programs  leading  to  a  'clean  car"  -  one 
that  would  provide  the  amenities  we  enjoy,  such  as  comfort,  safety,  and  performance,  and 
produce  little  or  no  pollution.   In  September  1993,  the  President  signed  an  agreement  with 
the  CEO's  of  the  Big  3  automakers  to  jointly  pursue  a  research  agenda  for  a  car  3-times  as 
fiiel  efficient  as  today's  that  can  help  eliminate  pollution  and  ease  dependence  on  foreign  oil 
imports  while  capniring  markets  for  environmentally  sound  technologies  here  and  abroad. 
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Defense  Conversion 

OSTP  helped  launch  the  Technology  Reinvestment  Project  (TRP)  to  stimulate  the 
public  and  private  sector  transition  from  defense  to  dual  use  technologies  that  have  both 
military  and  civilian  applications.    The  TRP  is  an  integrated  effort  by  6  government  agencies. 
The  Federal  Govenuneni  received  TRP  proposals  from  teams  representing  more  than  12,000 
companies,  universities  and  local  goverrmients.    Significantly,  proposals  totaling  over  $8.5 
billion  in  matching  private  funds  were  received  in  competition  for  a  relatively  modest  federal 
investment  of  $470  million. 

Coordinating  Administration  Space  and  Aeronautics  Policy 

OSTP  plays  a  lead  role  in  coordinating  aeronautics  and  space  policy  within  the 
Administration.    In  the  aeronautics  area,  we  are  working  with  the  NEC  to  develop  a  clear  set 
of  national  goals  and  priorities  to  guide  the  Administration's  investments  in  research, 
development,  and  manufacturing  technologies.    Throughout  this  process,  we  have  worked 
closely  with  industry  to  full  understand  the  needs  and  challenges  the  U.S.  aerospace  industry 
faces  through  this  decade  and  beyond. 

During  1993,  OSTP  assumed  the  functions  and  responsibilities  of  the  National  Space 
Council,  and  the  agency  continues  to  be  the  focal  point  for  policy  guidance  and  coordination 
in  the  White  House  on  major  programs  and  issues  important  to  NASA.   Chief  among  these 
are  a  continued  emphasis  on  successful  implementation  of  the  space  station  program,  a  strong 
conunitment  to  advancing  the  Mission  to  Planet  Earth  program,  sustained  support  for  a 
balanced  science  program,  development  of  a  national  space  launch  investment  strategy,  and 
support  for  needed  management  and  organizational  reforms  within  NASA. 

Integrating  Science  and  Technology  with  Environmental  Policy 

OSTP  has  made  significant  scientific  and  technical  inputs  to  a  number  of  key 
environmental  actions.    These  include  the  President's  Earth  Day  speech  on  the  stabilization  of 
greenhouse  gas  emissions;  the  development  of  the  U.S.  National  Action  Plan  for  greenhouse 
gas  emissions;  and  the  Northwest  forest  action  plan.    In  addition,  OSTP  is  playing  a 
leadership  role  in  the  development  of  the  1994  World  Meteorological  Organization/United 
Nations  Environment  Program  (WMO/UNEP)  international  ozone  assessment,  the  1994 
WMO/UNEP  Intergovernmental  Panel  on  Climate  Change  (IPCC)  assessments,  and  the  1994 
UNEP  Global  Biodiversity  assessment. 

OSTP  has  also  established  a  senior-level  interagency  committee  to  provide  an 
integrated  science-technology-economics-policy  interface.   The  committee  is  co-chaired  by 
OSTP,  the  Office  of  Environmental  Policy,  and  the  Council  of  Economic  Advisors  and  will 
fuiKtion  as  a  bridge  between  science  and  policy  by  developing  integrated  assessments  of  key 
environmental  issues. 
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OSTP  is  committed  to  providing  the  leadership  needed  to  revitalize  the  space 
programs  essential  to  global  climate  change  research.    OSTP  established  an  interface  to 
NASA's  Earth  Observing  System  Data  Information  System  (EOSDIS)  and  also  provided 
support  toward  organization  of  a  National  Academy  of  Science  panel  on  EOSDIS  and  assisted 
in  writing  the  charge  to  Academy  members  and  suggested  that  a  Blue  Ribbon  panel  be 
appointed  to  emphasize  the  importance  of  this  issue. 

The  devastating  floods  along  the  Mississippi  River  and  its  tributaries  generated  a 
major  effort  by  OSTP  to  insert  environmental  science  and  technology  into  post-flood  plans  to 
reclaim  the  flooded  lands  and  reestablish  the  flood  control  systems.    OSTP  worked  closely 
with  0MB,  the  Office  of  Environmental  Policy,  and  many  Executive  Branch  agencies  to 
ensure  the  Federal  Government's  rapid,  compassionate  responses  did  not  unnecessarily 
foreclose  any  long-term  options  for  wise  management  of  the  damaged  areas.   An  interagency 
Scientific  Assessment  and  Strategy  Team  was  established  to  examine  the  scientific  issues 
associated  with  short-  and  long-term  flood  recovery  and  to  develop  criteria  for  policy  and 
funding  priorities. 

OSTP  worked  with  other  federal  agencies  to  establish  the  Electric  and  Magnetic  Fields 
Interagency  Committee  which  was  mandated  by  the  Compreheiosive  National  Energy  Policy 
Act  of  1992.     After  review  of  the  legislation  OSTP  worked  with  the  appropriate  agencies  to 
assign  representatives  and  outline  the  committee  program  and  products.    Co-chairs  from  the 
Department  of  Energy  and  the  National  Institute  of  Environmental  Health  and  Safety  were 
subsequently  selected  to  carry  out  the  mandated  program  as  charged. 

Knhancing  National  Security 

With  regard  to  national  security,  we  are  providing  S&T  advice  in  areas  of  priority 
concern  to  the  President.    Because  of  the  breakup  of  the  Soviet  Union  and  the  risk  of 
economic  and  political  instability  in  the  region,  as  well  as  the  global  diffusion  of  weapons  of 
mass  destruction-related  technology,  there  are  more  opportunities  now  for  nuclear  materials, 
nuclear  expertise,  technology  or  acmal  weapons  to  end  up  in  the  wrong  hands.   Contributing 
to:  1)  the  strengthening  of  nonproliferation  and  arms  control  regimes;   and  2)  the 
development  of  counterproliferation  capabilities,  is  a  top  priority  of  OSTP. 

OSTP  is  an  active  participant  in  the  executive  branch  review  of  US  nonproliferation 
and  counterproliferation  programs  established  by  the  FY  1994  Defense  Authorization  Act. 
The  purpose  of  this  review  is  to  ensure  the  development  and  deployment  of  capabilities  and 
technologies  needed  to  prevent  and  counter  proliferation  of  weapons  of  mass  destruction. 

OSTP  has  also  taken  a  leading  role  in  addressing  the  critical  problem  of  the 
worldwide  accumulation  of  excess  plutonium.   Our  initial  focus  has  been  on  reducing  the 
danger  that  some  of  the  plutonium  being  released  by  the  dismantlement  of  surplus,  former 
Soviet  warheads~and  also  still  being  separated  at  Russia's  three  reprocessing  plants-might  be 
diverted  to  the  black  market.    We  have  worked  with  the  interagency  Nunn-Lugar  program  to 
help  strengthen  Russia's  controls  over  its  stocks  of  weapons-useable  fissile  materials.   We 
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have  also  worked  with  the  Vice  President's  office  and  the  Department  of  Energy  to  launch 
the  program  announced  by  the  Secretary  of  Energy  to  shut  down  the  remaining  three 
operating  Russian  military  plutonium-production  reactors  by  helping  to  provide  alternative 
sources  of  heat  and  electricity  to  the  neighboring  populations. 

OSTP  also  helped  develop  the  basis  for  the  agreements  reached  at  the  Clinton- Yeltsin 
January  summit,  at  which  the  two  Presidents  agreed  to  establish  working  groups  on  placing 
Russian  and  U.S.  civilian  and  surplus  weapons  fissile-materials  under  IAEA  Safeguards, 
make  Russian  and  U.S.  warhead-reduction  activities  more  transparent  and  irreversible, 
prevent  the  accumulation  of  excess  stocks  of  civilian  plutonium,  and  study  the  long-term 
disposition  of  plutoniimi.    We  are  now  working  through  the  interagency  process  to  develop  a 
follow-through  strategy  for  these  agreements. 

Promoting  International  Cooperation  in  Science  and  Technology 

OSTP  leads  the  White  House  effort  to  coordinate  Federal  support  ~  from  the 
Department  of  State  and  a  cluster  of  20  technical  agencies  -  for  international  cooperation  in 
science  and  technology.    As  pan  of  this  effort,  OSTP  has  developed  bilateral  science  and 
technology  agreements.    OSTP  has  actively  participated  in  recent  negotiations  with  Canada, 
Australia,  the  European  Community  and  many  of  its  members  states,  including  Germany, 
France,  and  Italy.    It  successfully  led  the  U.S.  effort  to  conclude  negotiations  with  Japan  to 
renew  for  five  years  the  key  U.S. -Japan  Science  and  Technology  Agreement.    Under  OSTP 
leadership,  model  annexes  on  intellectual  property  rights  were  developed  for  S&T 
agreements,  since  adequate  protection  of  such  rights  remain  the  most  visible  obstacles  to 
concluding  S&T  agreements  with  our  major  partners. 

OSTP  led  successful  negotiations  for  a  new  Science  and  Technology  Agreement  with 
Russia  to  promote  bilateral  S&T  cooperation  and  support  Russian  reform  process.    Vice 
President  Gore  and  Russian  Prime  Minister  Chernomyrdin  signed  the  new  US-Russia  S&T 
Agreement  during  their  December  meeting  in  Moscow,  providing  a  new  framework  for  S&T 
cooperation  in  the  two  countries.    The  agreement  defines  overall  responsibility  and 
procedures  under  which  cooperative  S&T  activities  will  be  supported,  and  provides  for  the 
full  protection  of  any  intellectual  property  that  results  from  cooperative  programs.     The  final 
agreement  on  the  treatment  of  intellectual  property  represents  an  important  advaiKe  in  the 
bilateral  relationship  between  the  United  States  and  Russia,  and  paves  the  way  for  cooperative 
activities  not  only  in  the  areas  of  science  and  technology,  but  in  virtually  all  fields  of 
cooperation. 

During  the  December  meeting  with  Prime  Minister  Chernomyrdin,  the  Vice  President 
proposed  a  joint  study  on  strategies  for  shutting  down  the  two  remaining  Russian  military 
plutonium-production  reactors  still  operating  at  Tomsk.    These  two  reactors  and  a  third  near 
Krasnoyarsk  are  still  operating  ~  nominally  because  they  provide  heat  and  electric  power  to 
the  nearby  populations.  OSTP  is  coordinating  White  House  response  and  providing  technical 
analysis  for  the  study. 


407 


12- 


OSTP  led  U.S.  efforts  to  promote  international  collaboration  in  large  science 
programs  through  the  OECD  Megascience  Forum.   The  OECD  Megascience  Forum  in  1993 
addressed  issues  in  international  collaboration,  including  means  of  improving  coordination 
among  nations,  in  the  areas  of  asuonomy,  oceanic  and  continental  deep  drilling,  global 
change  research  and  oceanography.    The  U.S.  hosted  the  experts  meeting  on  global  change 
research,  and  was  a  leader  in  discussions  on  deep  drilling  and  oceanography.    OSTP  led  the 
U.S.  delegation  to  each  of  the  Forum  meetings. 

Also  within  the  OECD,  OSTP  led  U.S.  efforts  in  drafting  a  repon  by  the  Group  of 
National  Experts  on  Biotechnology  Safety  (GNE)  on  biofenilizers,  plants,  and  food  safety. 
GNE  activities  are  the  primary  forum  for  international  harmonization  of  biotechnology 
regulations.    In  the  area  of  trade,  OSTP  has  provided  significant  input  to  policy  discussions 
concerning  R&D  subsidies  and  GATT  negotiations. 

OSTP  implemented  a  review  of  U.S.  Policy  Toward  Fusion  Energy  and  the 
International  Thermonuclear  Experimental  Reactor  (ITER).    The  review  included  examination 
of  the  status  of  fusion  technology,  the  site  selection  process  for  ITER,  and  the  economic 
viability  of  fusion  energy.    This  effort  initiated  the  process  of  developing  a  recommendation 
for  the  President  on  the  future  of  U.S.  support  for  international  fusion  energy  research 
programs. 

Sustaining  World  Leadership  in  the  Sciences 

OSTP  co-sponsored  a  forum  in  January  1994  to  consider  the  future  of  science  in  the 
national  interest.    The  purpose  of  the  meeting  was  to  address  the  Administration's  goal  of 
maintaining  world  leadership  in  basic  science,  mathematics,  and  engineering.    The  fonmi  was 
co-sponsored  by  15  other  organizations  including  NIH,  NSF,  and  other  govermnental 
agencies,  the  AAAS  and  other  professional  societies,  the  National  Academy  of  Sciences,  and 
foundations.    It  is  our  intent  to  use  the  ideas  that  were  discussed  during  the  fonmi  to  guide 
the  development  of  a  national  strategy  for  science  and  science  education. 

During  1993,  OSTP  worked  with  the  scientific  community  and  the  government  science 
agencies  on  a  number  of  issues  of  national  importance,  including  the  B-factory,  support  of  the 
Tevatron,  the  Advanced  Nuclear  Source,  and  other  physical  sciences  initiatives.    OSTP  has 
also  coordinated  an  interagency  approach  to  merit-based  support  of  research  in  universities 
located  in  states  with  small  per  capita  federal  funding  of  R&D.   This  has  been  predominantly 
through  the  Experimental  Programs  to  Stimulate  Competitive  Research    An  OSTP  report  on 
the  issue  has  been  influential  in  developing  this  response  to  the  sense  of  regional  inequity  that 
contributes  to  the  problem  of  earmarking  research  funds. 


OSTP  Budget  Request 

OSTP's  budget  request  of  $5  million  for  FY  1995  will  enable  the  agency  to  fulfill  its 
responsibilities  in  a  White  House  committed  to  using  science  and  technology  to  enhance 
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economic,  environmental,  and  national  security.    The  Director,  the  4  Associate  Directors, 
and  a  staff  of  41  highly  tramed  and  experienced  professionals  (including  6  detailees)  will 
continue  to  carry  out  the  merged  staff  functions  of  OSTP.  the  National  Space  Council,  and 
the  National  Critical  Materials  Council.    In  addition.  OSTP  will  support  the  activities  of  the 
new  National  Science  and  Technology  Council  and  the  President's  Committee  of  Advisors  on 
Science  and  Technology.   Growth  in  personnel  and  travel  costs  primarily  account  for  the 
requested  budget  increase. 

Mr.  Chairman,  OSTP  has  an  essential  role  to  play  in  enabling  the  American  people  to 
use  science  and  technology  to  create  and  sustain  the  kind  of  future  they  yearn  to  secure  for 
themselves  and  for  their  children.   Citizens  of  this  Nation  want  a  growing  economy  with 
more  high-skill,  high-wage  jobs;  a  cleaner  environment  where  energy  efficiency  and 
innovative  industrial  processes  enabled  by  technological  ingenuity  increase  profits,  conserve 
the  natural  resource  base,   and  reduce  pollution;  a  stronger,  more  competitive  private  sector 
able  to  maintain  leadership  in  critical  world  markets;  an  educational  system  where  every 
student  is  challenged  to  reach  his  or  her  full  potential;  national  security  reflecting  a  world  that 
has  been  made  safe  for  diversity;  and  an  inspired  scientific  and  technological  research 
community  focused  on  ensurmg  not  just  our  national  security  but  on  increasing  our 
intellecmal  capital  and  improving  our  quality  of  life.  Science  and  technology  are  absolutely 
key  to  reaching  those  goals. 

I  ask  for  your  support  for  OSTP's  Fiscal  Year  1995  budget  request.    I  would  be 
happy  to  answer  questions  now. 
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SPACE  STATION  COSTS 


Mr.  Stokes.  Let  me  begin  with  a  question  about  space  policy. 
Over  the  last  year,  OSTP  has  been  very  involved  in  space  policy 
within  the  Administration.  Recently  we  have  begun  to  hear  con- 
cerns that  the  total  cost  of  the  space  station  programs  are  increas- 
ing perhaps  another  $1  billion,  and  the  schedule  will  continue  to 
slip  programs  another  six  months.  There  are  also  some  very  serious 
questions  about  power  not  having  been  resolved. 

Can  you  comment  on  any  of  this  for  us?  Have  you  heard  any- 
thing with  reference  to  the  total  cost  of  the  space  station  program 
increasing? 

Mr.  Gibbons.  Mr.  Chairman,  I  would  like  to  make  just  a  brief 
response  to  you  and  then  ask,  if  I  may,  Mr.  Johns,  who  is  in  charge 
of  this  activity  for  OSTP,  to  follow  up  and  be  fully  responsive  to 
your  question. 

Mr.  Stokes.  Sure. 

Mr.  Gibbons.  You  know  where  we  started  a  year  ago.  It  was  a 
program  that  was  about  to  eat  up  all  of  NASA's  resources  if  some- 
one looked  realistically  at  the  outyears  of  station.  So  we  undertook 
a  redesign,  an  attempt  to  downscale  and  yet  at  the  same  time  hold 
on  to  the  critical  parameters,  such  as  power  as  you  just  mentioned. 

That  went  on  during  the  spring  and  we  arrived  at  a  transformed 
and  downscaled  version  of  the  station  called  Alpha,  I  guess  it  was 
around  April-May  of  1993.  At  about  the  same  time  it  became  clear 
that  there  were  some  very  interesting  possibilities  to  expand  this 
international  partnership  to  include  Russia  as  well  as  the  other  na- 
tions, Japan,  Canada,  and  Europe. 

Then  we  spent  the  summer  looking  and  the  fall  looking  at  what 
might  happen  if  the  partnership  were  expanded  and  we  took  on 
those  additional  assets  that  the  Russians  might  have  to  offer. 

There  will  be  two  meetings  in  Houston  within  this  week  to  look 
at  the  early  Alpha  design.  I  believe  it  was  about  $19  billion,  al- 
though Skip  Johns  knows  better,  and  it  now  looks  Hke  we  can  do 
it  at  $17  billion,  a  lower  number  rather  than  a  higher  number,  but 
it  is  conditioned  very  strongly  on  a  couple  of  things. 

One  is  whether  or  not  the  Russians  come  in  and  enable  us  to  get 
on  orbit  faster  by  virtue  of  some  of  the  technologies  they  have  in 
hand  and  are  willing  in  part  to  sell  and  in  part  to  offer  as  part  of 
a  partnership. 

So  it  is  important.  The  Russians  could  be  shortening  the  time  for 
us  to  get  on  orbit,  meaning  that  we  can  cut  the  outyear  costs.  It 
depends  very  strongly  on  whether  we  can  keep  up  the  schedule. 

The  savings  we  calculate  on  this  thing  are  strongly  dependent  on 
the  schedule.  If  the  schedule  slips,  the  savings  slip  away,  too.  And 
I  think  we  can  give  you  some  more  definitive  information  on  this 
after  we  have  a  program  review  at  Houston,  where  we  have  now 
centered  this  activity,  when  we  resolve  the  work  with  the  Boeing 
Corporation,  which  has  been  chosen  as  prime  contractor,  and  after 
the  members  of  the  external  review  committee,  chaired  by  presi- 
dent Chuck  Vest  of  MIT,  finish  their  deliberations  later  on  this 
week. 

May  I  ask  Skip  if  he  could  add  to  that? 

Mr.  Stokes.  Certainly. 
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Mr.  Johns.  The  number  is  $17.4  billion — that  is  reasonably  close. 
We  don't  see  a  budget  slip,  what  we  see  is  a  firming  up  of  the  deliv- 
ery date. 

The  earlier  time  line  was  one  that  was  very  tentative  and  what 
we  were  shooting  for.  As  Dr.  Gibbons  indicates,  we  have  a  design 
review  coming  up  this  week.  Similarly,  we  don't  see  $1  billion  slip- 
page with  regard  to  the  budget  at  this  time. 

One  hears  that  we  are  a  distance  apart  with  regard  to  the  nego- 
tiations with  Boeing.  This  is  a  major  contract  that  is  in  the  process 
of  budget  negotiation,  and  Boeing  is  naturally  not  coming  in  to  low 
ball  the  contract.  We  have  to  sort  out  the  details  of  that  contract, 
and  we  expect  that  the  contract  will  be  in  line  with  our  budget. 

Mr.  Stokes.  What  about  the  schedule  slippage? 

Mr.  Johns.  I  don't  believe  that  there  is  a  slippage.  I  think  the 
earlier  date  was  a  date  that  people  were  talking  about,  but  it  was 
not  a  date  that  we  were  committed  to.  So  I  don't  think  there  is  a 
slippage  there.  We  certainly  have  to  fight  against  slippage  because 
as  Dr.  Gibbons  indicated,  slippage  costs  us  the  money  savings  that 
we  are  seeking  to  reap. 

Mr.  Stokes.  How  about  the  power  issue.  Dr.  Gibbons?  Have 
those  questions  been  resolved? 

Mr.  Gibbons.  The  questions  have  not  been  fully  resolved  I  think 
because,  for  example,  all  of  the  participating  nations  with  the  ex- 
ception of  Japan  have  been  trying  to  adjust  their  participation  in 
the  face  of  a  uniform  illness,  namely  a  shortage  of  funds. 

For  example,  I  believe  the  European  module  is  still  under  some 
uncertainty  of  exactly  what  kinds  of  experiments  they  will  be 
bringing  on  board.  The  Japanese  are  holding  more  still  than  any 
of  the  rest  in  this  regard,  but  I  think  the.  Skip,  you  might  summa- 
rize where  the  power  situation  is. 

SPACE  STATION  POWER  SOURCE 

Mr.  Johns.  Basically  we  are  seeking  to  choose  the  power  com- 
petitively. That  process  is  still  underway,  and  negotiations  with  re- 
gard to  the  Russian  contribution  and  American  contribution  are 
subject  to  that  competitive  process.  We  don't  see  a  power  problem. 

Mr.  Gibbons.  One  of  the  discussions  with  the  Russians,  for  ex- 
ample, Mr.  Chairman,  centers  not  only  on  the  conventional  photo- 
electric power  sources,  but  on  advanced  methods  the  Russians  have 
developed.  A  major  American  corporation  is  working  with  them 
now  for  solar  power  trapping  using  essentially  a  collector,  boiler, 
and  a  turbine  which  could  considerably  increase  the  amount  of 
power  available. 

That  is  still  like  the  schedule.  It  is  in  the  process  of  being  shaken 
down  now  into  a  harder  and  harder  set  of  numbers.  I  am  sorry  I 
can't  be  more  definitive  for  you  now,  but  it  is  my  impression  that 
all  of  these  numbers  are  coming  together  now  with  this  design  re- 
view this  week.  This  spring  these  numbers  are  really  now  finally 
taking  the  kind  of  firmness  that  we  need  in  order  to  be  able  to 
move  ahead. 

Mr.  Johns.  And  we  will  be  reporting  back  to  you  on  the  2nd  of 
April  as  a  result  of  this  design  review,  so  you  will  be  absolutely 
current. 
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OVERSIGHT  OF  SPACE  STATION 


Mr.  Stokes.  Dr.  Gibbons,  do  you  have  somebody  at  OSTP  that 
tracks  issues  such  as  total  cost  schedule,  power,  things  of  that  sort? 

Mr.  Gibbons.  Mr.  Johns  as  Associate  Director  for  Technology 
with  respect  to  overall  NASA  activities  and  particularly  with  re- 
spect to  station,  is  in  day-to-day  contact  with  NASA  and  with  the 
Administrator.  And  Mr.  Richard  Dalbello,  who  is  not  with  us  today. 
I  had  to  leave  somebody  in  the  shop. 

Mr.  Johns.  He  is  in  Houston  actually. 

Mr.  Gibbons.  He  is  in  Houston  today.  Mr.  Dalbello  spends  his 
total  time  on  tracking  the  NASA  situation.  We  feel  that  there  ar- 
rangements and  the  kind  of  external  expert  advice  that  we  can  get 
through  Dr.  Vest  and  others  gives  us  a  rather  good  handle  on  what 
is  happening  there. 

Of  course  we  can't  be  0MB  or  GAO  in  terms  of  high  detail  ex- 
aminations, but  we  work  very  closely  with  OMB  in  all  of  this  over- 
sight. 

Mr.  Stokes.  Let  me  ask  you  this  in  light  of  current  thoughts  that 
NASA's  budget  can't  be  increased  in  future  years.  If  we  have  in- 
creased costs  relative  to  the  space  station,  do  you  envision  a  time 
in  the  future  where  the  decision  to  build  a  space  station  will  have 
to  be  revisited,  in  order  to  keep  the  station  from  being  like  Pacman; 
just  eating  up  other  NASA  programs? 

Mr.  Gibbons.  One  of  the  first  things  we  did,  Mr.  Chairman,  you 
may  recall,  was  to  put  a  cap  on  station  expenses  and  a  firm  cap 
that  the  administration  fully  well  understands.  So  having  a  cap  on 
that  piece  of  NASA  assures  that  it  is  not  going  to  come  out  and 
eat  the  rest  of  NASA.  It  has  to  stay  within  that  cap. 

That  is  our  commitment,  and  we  believe  that  will  be  the  case, 
and  that  in  fact  within  that  cap,  the  station  can  be  constructed. 

Now,  of  course  we  have  to  be  concerned  about  the  future.  It  is 
always  those  things  that  you  don't  think  about  that  sneak  up  on 
you.  If  something  happens  in  our  international  partnership,  that 
changes  that  situation.  For  instance,  the  Canadians  had  a  difficult 
time  a  few  weeks  ago  in  deciding  to  maintain  their  commitment  to 
the  arm  for  the  station.  So  what  we  are  trying  to  do  within  this 
cap  is  to  have  enough  resiliency  to  change,  to  be  able  to  handle 
these  things.  And  we  believe  that  is  the  case. 

Mr.  Stokes.  This  year,  the  subcommittee  is  going  to  have  to 
make  some  very  tough  budget  choices.  We  do  not  know  what  our 
602(b)  allocations  are  going  to  be.  We  have  not  in  recent  years  had 
a  602(b)  allocation  that  matches  the  President's  budget  request. 

There  is  roughly  a  $3  billion  difference  between  CBO  and  OMB 
in  terms  of  outlays.  We  are  going  to  have  to  make  some  very  tough 
choices.  If  decreases  have  to  be  made  in  the  1995  NASA  budget, 
where  would  you  suggest  such  reductions  come  from?  Station? 
Shuttle?  Aeronautics  research?  Space  science?  Can  you  give  us 
some  direction? 

Mr.  Gibbons.  I  would  prefer  to  give  it  more  thought  than  I  can 
at  this  very  moment,  but  let  me  give  you  a  few  comments  and  pro- 
grams. I  could  follow  up  with  a  communication  with  you  in  the 
days  to  come. 

Mr.  Stokes.  Sure. 
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Mr.  Gibbons.  First  of  all,  NASA  has  been  squeezed  as  you  know 
in  the  1995  appropriation  request.  We  have  already  put  a  lot  of 
pressure  on  holding  that  agency's  budget  in  fact  in  very  tight  rein. 

And  putting  the  cap  on  station  has  further  tightened  that  sys- 
tem. They  have  to  design  to  a  number  now  rather  than  design  and 
then  find  the  number.  Third,  we  have  been  able  to  preserve,  Mr^ 
Chairman,  our  space  science  work.  We  are  able  to  move  ahead  in 
our  work  in  aeronautics  which  is  a  very  important  thing  for  the 
American  economy. 

The  shuttle  is  an  investment  that  has  been  out  there  for  a  long 
time  and  something  you  can't  just  suddenly  turn  around  without 
major  losses.  So  I  think  what  has  happened  to  start  with  is  that 
NASA's  budget  has  already  been  squeezed  about  as  far  as  we  feel 
we  can  squeeze  and  still  keep  programs  viable. 

If  you  think  for  instance,  Mr.  Chairman,  about  the  station,  now, 
say  compared  to  the  station  a  year  ago — first  of  all,  it  is  at  lower 
cost.  Secondly,  and  I  think  very  importantly,  the  station  is  the  very 
tangible  evidence  of  the  changed  world  that  we  now  find  ourselves 
in.  A  station  that  had  been  designed  and  presented  as  a  way  of  sort 
to  countervail  against  the  Russian  threat — you  remember  those  old 
television  ads  about  here  goes  the  ominous  Russian  station,  so  we 
have  to  have  ours  now — is  now  a  partnership.  We  are  co-venturing 
across  several  nations  to  put  our  collective  technological  talents  to 
work  in  something  that  is  very  visibly  oriented  toward  a  world  that 
is  peaceful.  We  are  working  together  on  issues  rather  than  spend- 
ing money  fighting  each  other. 

I  think  the  symbolism  and  importance  of  the  station  has  really 
been  transformed  in  the  past  year  and  that  also  transforms  our 
feeling  about  its  priority. 

DEALING  WITH  THE  BUDGET  SQUEEZE 

Mr.  Stokes.  From  discussions  with  OSTP  and  the  White  House, 
the  1994  process  guided  reductions  that  had  to  be  taken,  away 
from  NSF  and  toward  NASA.  The  1995  budget  seems  to  follow 
along  that  same  path.  There  is  an  increase  for  NSF  and  a  decrease 
for  NASA. 

Would  your  priorities  change,  that  is  protecting  NSF,  if  reduc- 
tions have  to  be  made  in  the  1995  request.  I  think  we  recognize 
that  decision  might  be  more  difficult  because  in  1995,  NASA's  re- 
quest more  tighter. 

Mr.  Gibbons.  Yes,  sir.  I  understand  that  is  a  particularly  dif- 
ficult thing  for  your  committee  because  it  is  all  within  the  same 
piece  of  602(b).  Our  concern  about  fundamental  research  is  that 
among  industrial  nations,  the  amount  of  resources  we  put  as  a  Na- 
tion into  fundamental  research  is  significantly  lower  in  terms  of 
percent  of  our  GDP  or  however  you  want  to  measure  it  than  the 
other  industrial  nations. 

That  is  why  we  feel  it  is  paramount  to  give  the  support  to  fun- 
damental science.  So  if  I  had  to  rank  a  priority  for  you,  I  would 
rather  see  what  I  can  do  again  in  terms  of — Dan  Goldin  will  kill 
me  for  this,  I  would  rather  look  harder  at  NASA  than  to  try  to  find 
the  funds  in  NSF  to  cover  that. 

But  I  would  have  to  look  at  those  both  very  carefully  with  you, 
Mr.  Chairman,  to  give  you  a  full  and  reasoned  response  to  that. 
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The  dilemma  is  it  pits  fundamental  science  against  space  pro- 
grams of  great  national  and  international  importance  in  our  tech- 
nology. 

Mr.  Stokes.  It  would  be  helpful  to  us  by  giving  us  your  reasoned 
thoughts  regarding  this  matter  after  you  have  had  a  little  time  to 
think  about. 

Mr.  Gibbons.  I  would  be  happy  to  get  back  to  you  on  that  if  you 
like. 

Thank  you. 

Mr.  Stokes.  Mr.  Lewis,  I  yield  to  you. 

Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

Dr.  Gibbons,  it  is  good  to  see  you. 

Mr.  Gibbons.  Thank  you. 

questions  from  MR.  LEWIS 

I  find  myself  wanting  to  dwell  on  the  Chairman's  questions  for 
a  moment. 

Last  year  was  the  first  year  that  Chairman  Stokes  and  I  had  the 
rather  stimulating  experience  of  working  together.  The  President 
and  the  Vice  President  had  put  pretty  high  stakes  on  NASA's  budg- 
et and  the  symbol  of  station.  Mr.  Stokes  before  he  was  Chairman, 
had  taken  some  pretty  strong  positions  relative  to  space  station, 
even  though  a  portion  of  that  work  is  done  adjacent  to  his  district. 

Nonetheless  because  of  the  President's  priority,  and  significant 
loyalty  to  this  administration,  he  was  willing  to  look  again. 

And  when  Lou  asks  about  priorities  within  NASA  and  within  the 
science  community,  I  don't  believe  he  is  asking  them  lightly.  To  see 
any  reversal  of  that  public  commitment  and  effort  from  last  year 
to  this  year  would  be,  I  think,  a  serious  disservice  to  this  Chair- 
man. 

I  am  also  supportive  of  NSF,  but  their  budget  has  moved  up  in 
the  last  decade  a  little  bit  over  150  percent.  That  is  significant 
movement.  The  NASA  budget  in  turn  has  been  squeezed,  as  you 
know. 

Chairman  Greorge  Brown  has  said  publicly  on  several  occasions 
that  if  there  is  not  priority  given  by  the  administration  to  NASA's 
budget  that  allows  station  to  go  forward  and  at  the  same  time  have 
important  scientific  projects  go  forward,  he  can  not  be  taken  for 
granted. 

If  that  should  occur,  that  puts  my  Chairman  in  a  very,  very  dif- 
ficult position,  so  some  very  tough  administration  politicking  has  to 
be  done  here.  I  don't  think  George  Brown  wants  to  do  that,  but  I 
think  he  is  serious  about  it.  If  he  takes  that  position,  that  puts  my 
Chairman  in  a  very  difficult  position. 

And  I  think  it  is  awfully  important  that  message  go  back  down- 
town. Far  be  it  from  me  to  give  political  advice  to  the  President. 
He  has  got  lots  of  advisors  these  days,  but  one  of  the  things  that 
he  doesn't  need  is  the  public  essentially  getting  a  message  that  this 
President  walked  away  from  our  role  in  space.  And  I  can  see  that 
happening  this  year  unless  there  is  a  very  strong  statement  made 
earlier. 
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ADMINISTRATION  SUPPORT  FOR  SPACE  STATION 

Mr.  Gibbons.  I  appreciate  your  comment,  and  I  want  to  reiterate 
that  this  administration  strongly  supports  the  station,  if  anything, 
much  more  strongly  now  than  it  was  able  to  a  year  ago.  Develop- 
ments have  occurred  that  put  this  four  square  in  the  middle  of  our 
leadership  of  the  new  post-Cold  War  world  in  terms  of  technology 
and  our  demonstrated  capability  to  lead  in  large  international  ven- 
tures. 

A  lot  of  other  things  follow  from  this,  and  we  have  fenced  the 
funds  for  station  so  that  station  is  able  to  plan  on  a  $2.1,  I  think 
that  is  the  right  one,  $2.1  billion  per  year  commitment. 

At  the  same  time  we  are  determined  to  go  as  carefully  as  we  can 
in  cost  sharing  with  international  participation  and  with  reorganiz- 
ing within  NASA.  As  you  know,  NASA  is  in  the  process  of  trans- 
forming itself  in  order  to  be  able  to  do  things  like  station  more  ef- 
fectively. We  have  established  a  single  center  site  for  the  oper- 
ations, that  is  at  Houston.  We  have  established  a  single  prime  con- 
tractor. These  were  the  strong  recommendations  given  Ijy  the  exter- 
nal advisory  committee.  We  feel  like  we  are  moving  quite  clearly 
in  the  right  direction  on  this  thing,  and  I  appreciate  your  concern 
and  especially  of  this  committee  where  one  is  in  a  sense  forced  to 
try  to  trade  off  the  science  against  science  rather  than  trying  to 
think  about  science  as  a  fraction,  as  a  less  than  3  percent  fraction 
of  our  whole  national  budget. 

And  we  aim  to  work  very  hard  with  you  on  this  issue.  But  I  can 
reassure  you  in  every  way  of  the  continued  commitment  of  the  Ad- 
ministration to  the  station.  If  anything  it  is  intensified  by  this  op- 
portunity to  use  it  as  a  vehicle  in  our  work  with  Russia  as  well  as 
the  rest  of  the  world. 

If  you  think  about  our  progress,  for  example,  in  the  missile  con- 
trol regime,  in  working  with  the  Russians  in  shutting  down  their 
plutonium  producing  reactors,  and  all  of  these  other  things,  they 
are  all  related  to  our  engagement  with  them  in  the  space  program 
as  well. 

Mr.  Lewis.  I  think  all  of  those  items  are  very,  very  important  to 
the  credibility  of  the  Administration. 

A  lot  is  at  stake  in  this  including  our  ability  to  lead  in  the  inter- 
national marketplace.  NSF  received  the  largest  percentage  increase 
in  the  budget  allocation  for  this  subcommittee.  They  are  all  relative 
dollars  of  course.  Veterans  actually  got  the  largest  number  of  dol- 
lars in  terms  of  increase  and  that  is  not  unusual  in  our  committee. 
I  sure  hope  the  Administration  understands  this  subcommittee.  I 
don't  think  this  subcommittee  in  Majority  form  is  going  to  go  easily 
to  take  money  away  from  housing  or  from  veterans  or  otherwise  for 
a  category  called  NASA. 

The  602(b)  comes  down  a  little  differently  than  that.  But  strange 
things  have  happened  when  we  cross  those  lines  in  committee.  So 
it  is  very  important  that  OSTP  be  exercising  their  advisory  as  well 
as  their  persuasion  capability  within  circles  so  the  priority  gets  up- 
stairs as  Chairman  Brown  is  looking  at  it.  I  think  my  Chairman 
is  in  a  difficult  position  here  and  doesn't  want  to  be  in  that  posi- 
tion. 
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I  want  to  help  him  all  that  I  can  and  station  is  obviously  a  bias 
of  mine,  but  we  are  right  at  the  crunch  and  the  Chairman  is  not 
asking  the  question  about  just  this  year.  It  is  a  commitment  that 
goes  beyond  this  year. 

CONSIDERING  PRESENT  AND  OUT-YEAR  COSTS 

Mr.  Gibbons.  That  is  right.  I  think  we  have  to  get  in  the  habit 
of  thinking  about  outyear  programs,  the  outyear  costs  as  well  as 
the  present  costs  of  these  long-term  programs. 

And  Mr.  Chairman,  I  certainly  pledge  any  help  that  I  can  give 
you  in  this  regard,  in  trying  to  underscore  the  reasons  why  we  feel 
these  programs  are  such  essential  investments  in  our  future.  We 
have  to  be  careful  in  trading  off  consumption  versus  investment, 
borrowing  versus  fund  raising,  and  this  is  at  the  very  heart  of  it. 
We  feel  that  both  the  NASA  and  the  NSF  are  very  important  facets 
of  our  national  investment  strategy. 

Mr.  Lewis.  I  know  your  shop  had  to  absorb  activities  like  the 
White  House  Space  Council  and  Critical  Materials  Council  which 
existed  previously  in  separate  operations.  Your  justification  con- 
tains a  line  item  for  consulting  services,  that  is  a  minor  item  con- 
stituting about  $40,000. 

Your  fiscal  year  1995  budget  would  support  no  more  than  a  total 
of  41  employees  including  you  and  your  four  associate  directors  and 
six  detailees  from  other  Federal  agencies.  Are  these  numbers  in  the 
bar  graph  provided  within  the  second  table  on  your  justification  ac- 
curate and  a  total  reflection  of  resources  and  stafl"  available  to 
OSTP? 

OSTP  STAFFING 

Mr.  Gibbons.  Yes,  sir.  Let  me  just  summarize,  then  I  will  ask 
Barbara  Ferguson  to  give  you  more  specifics. 

We  have  a  staff  including  myself  and  my  associate  directors  of 
40  staffers  plus  up  to  six  detailees,  half  of  the  salary  of  which  must 
be  reimbursed  by  OSTP  to  the  lending  agencies.  Those  numbers 
are  lower  than  obtained  during  the  previous  administration,  re- 
flecting the  President's  commitment  for  us  to  tighten  down  our  own 
ship  before  we  tighten  down  that  of  others,  and  we  are  maintaining 
that  commitment  of  40  plus  six  detailees. 

Mr.  Lewis.  Okay. 

Mr.  Gibbons.  May  I  ask  Barbara,  do  you  have  that?  He  asked 
a  specific  question. 

Mr.  Lewis.  I  think  I  asked  you  whether  that  reflected  the  total. 
I  think  the  answer  was  clear. 

Ms.  Ferguson.  Yes. 

critical  technologies  institute 

Mr.  Lewis.  The  reason  I  was  probing  that  a  little  is  an  item — 
the  Critical  Technologies  Institute — that  exists  primarily  for  the 
purpose  of  providing  analytical  support  for  OSTP.  Its  funding  of  $2 
million  comes  from  within  the  budget  of  the  National  Science  Foun- 
dation. 

Mr.  Gibbons.  That  is  correct. 
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Mr.  Lewis.  Which  Federal  agency  in  the  operating  committee  for 
CTI  actually  oversees  the  contract  with  Rand  for  CTI? 

Mr.  Gibbons.  De  facto  at  this  point,  in  terms  of  CTI,  it  is  OSTP 
that  is  the  dominant  oversight  of  that  activity.  I  am  just  in  the 
process  of  organizing  some  work  to  increase  the  extent  of  our  over- 
sight and  the  utilization  of  those  resources  by  ourselves  and  by  the 
NSTC  as  well. 

Mr.  Lewis.  Do  you  have  any  idea  how  many  CTI  personnel  are 
devoted  primarily  to  OSTP? 

Mr.  Johns.  CTI  employs  16  full-time  equivalents. 

Mr.  Gibbons.  Sixteen  equivalent  people. 

Mr.  Lewis.  What  are  the  top  two  or  three  research  priorities 
which  will  be  undertaken  by  CTI  in  1995? 

Mr.  Gibbons.  Do  you  want  to  respond  to  that? 

Mr.  Johns.  They  have  been  working  on  what  we  have  been  try- 
ing to  establish,  R&D  priorities  in  a  strategic  sense  to  provide  guid- 
ance to  0MB  and  to  the  agencies  and  in  order  to  do  that,  we  have 
been  working  to  get  a  database  that  represents  the  entire  Federal 
R&D  budget  so  that  it  could  be  crosscut  by  the  new  committees  of 
the  NSTC  and  budget  strategic  guidance  provided.  This  has  taken 
a  substantial  portion  of  the  discretionary  base. 

In  addition,  the  CTI  has  worked  on  some  problems  in  national 
security,  some  areas  with  regard  to  critical  materials  and  to  critical 
technologies.  They  have  sponsored  a  series  of  workshops  that  were 
information  gathering  workshops  to  aid  in  the  policy-making  proc- 
ess at  OSTP. 

They  have  been  doing  that  in  cooperation  with  us.  They  have 
been  shifting  the  base  of  their  technical  resources  in  order  to  better 
serve  our  science  side  in  addition  to  the  technology  side  by  in  effect 
mixing  the  base  that  they  draw  from  engineers  to  more  life  sci- 
entists. 

Mr.  Lewis.  Skip,  I  saw  you  shaking  your  head  a  little  bit  during 
my  early  comments.  I  suggest  if  there  is  any  of  that  energy  left 
over  among  those  personnel  who  can  help  us  all  focus  on  the  ques- 
tion I  raised  about  Station,  I  certainly  encourage  it. 

Mr.  Johns.  The  President  and  Vice  President  are  absolutely  com- 
mitted to  the  space  station  and  they  are  going  to  take  whatever 
steps  they  can  to  facilitate  the  process  up  here. 

Mr.  Lewis.  Usually  I  ring  this  alarm  about  three  months  from 
now,  but  this  year  I  think  it  is  different. 

Mr.  Johns.  The  bells  are  ringing. 

Mr.  Lewis.  I  direct  your  attention  to  the  last  paragraph  on  page 
5  of  the  statement.  And  I  quote,  "Even  without  our  new  institu- 
tions fully  in  place,  we  are  beginning  in  the  United  States  to  over- 
come the  inertia  of  the  situation  we  inherited  over  a  year  ago,"  un- 
quote. 

I  have  known  you  for  a  long  time  and  I  must  say  that  I  kind  of 
chewed  on  that  language,  and  I  am  trying  to  figure  it  out.  What 
is  this  comment  about  inertia  inherited?  What  are  we  intending  to 
communicate  there? 

changing  relations  with  RUSSIA 

Mr.  Gibbons.  In  part  I  guess  because  I  am  beginning  to  learn  my 
job  in  that  other  branch  of  government,  Jerry.  In  part  because  we 
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have  encountered  the  reality  of  the  rate  at  which  we  were  engaging 
ourselves,  for  example,  with  the  Russians  and  their  enormous  prob- 
lems in  facing  their  economic  conversion  and  their  arrangements 
for  handling  their  nuclear  weapons  that  were  distributed  among 
the  former  Soviet  Union  States. 

Inertia,  in  my  book,  means  we  simply  had  not  been  watching  the 
process  as  a  country.  We  hadn't  been  moving  aggressively  forward 
and  doing  something  about  it.  I  am  pleased,  for  instance,  that 
OSTP  has  been  participating  closely  with  the  National  Security 
Council,  State  Department,  and  Department  of  Defense  in  moving 
faster  in  working  with  the  Russians  and  the  other  states  of  the 
former  Soviet  Union. 

Another  area  in  which  we  have  gained  momentum  is  defense 
conversion  activities  within  our  own  country.  We're  making  more 
aggressive  moves  towards  having  the  information  resident  in  our 
national  labs,  for  example,  about  pollution  controlling  technology, 
make  that  more  readily  available  to  the  American  industry  that  is 
being  pushed  to  put  that  kind  of  technology  into  their  system. 

I  see  this  as  something  that  was  latent  during  the  1980s  and 
early  1990s,  but  was  not  moving  with  the  kind  of  rapidity  that  we 
judge  to  be  fully  justified.  That  is  the  basis  for  my  sentence. 

Mr.  Lewis.  You  and  I  know  each  other  pretty  well,  so  I  scratched 
my  head.  I  thought  maybe  it  was  a  little  overzealousness  on  the 
part  of  some  staff  person  who  might  have  put  this  together.  Even 
without  our  new  institutions  fully  in  place,  we  are  beginning  in  the 
United  States  to  overcome  the  inertia  of  the  situation  we  inherited 
just  over  a  year  ago. 

That  sounds  almost  like  some  rhetoric  I  hear  about  the  past  12 
years.  So  I  just  thought  I  would  raise  it.  I  hoped  that  you  didn't 
mean  it  that  way. 

Mr.  Gibbons.  Those  words  were  mine,  but  they  weren't  meant  in 
the  way  that  you  perceived  them.  I  apologize  for  that  if  that  is  the 
case.  I  think  I  have  given  you  two  examples  of  what  we  did  feel 
coming  into  it.  Of  course,  I  am  finding  out  working  in  the  Execu- 
tive Branch,  and  I  have  not  worked  there  since  1973,  1974,  was  it 
is  a  different  place.  Sometimes  it  feels  like  you  are  trying  to  push 
wet  noodles  to  get  things  accomplished. 

But  I  appreciate  your  comments  on  this.  I  have  been  frustrated, 
and  I  am  not  yet  satisfied  that  the  kind  of  velocity  we  should  be 
moving  in  various  directions  is  up  to  what  it  ought  to  be. 

Mr.  Lewis.  Mr.  Chairman,  thank  you.  You  have  been  more  than 
kind. 

Mr.  Stokes.  Thank  you.  Mr.  Torres. 

questions  from  MR.  TORRES 

Mr.  Torres.  Thank  you,  Mr.  Chairman. 

Mr.  Gibbons,  thank  you  for  being  here  this  morning,  sir,  and 
your  associates. 

I  posed  this  question  to  the  NSF  people  here  during  the  week, 
but  it  was  really  the  wrong  place  to  do  it.  I  asked  about  you;  I 
thought  you  might  be  in  the  crowd  with  them.  They  said,  no  "He, 
is  coming  later." 

Mr.  Gibbons,  as  you  may  know,  I  am  an  author  of  a  concurrent 
resolution  currently  pending  in  Congress  which  expresses  the  sense 
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of  Congress  that  the  President  should  develop  a  strategy  to  bring 
the  United  States  back  into  active  and  full  membership  in  the 
United  Nations  Educational,  Scientific  and  Cultural  Association, 
known  as  UNESCO. 

Don't  you  agree  that  UNESCO — and  I  am  sure  you  are  cognizant 
of  this  organization  and  what  has  happened — is  a  valuable  resource 
that  our  Nation  can  use  to  network  on  the  issues  that  you  have 
talked  about?  In  our  national  education,  scientific,  and  cultural 
communities  around  the  world? 

MEMBERSHIP  IN  UNESCO 

Mr.  Gibbons.  Mr.  Torres,  I  firmly  concur  that  we  have  not  only 
strong  commitments  here  at  home  in  terms  of  enhancing  the  ability 
of  people  to  reach  their  full  potential,  but  we  have  a  role  as  a  part- 
ner in  UNESCO  and  in  this  process  around  the  globe  to  lift  peo- 
ple's individual  capabilities  to  their  fullest  potential  and  also  those 
of  their  society  in  which  they  are  invested.  Therefore  I  think  our 
attention  to  and  commitment  to  the  United  Nations  and  UNESCO 
is  very,  strong  and  very  positive. 

I  might  ask  j£ine  Wales  who  heads  our  international  division  if 
she  would  add  to  that  with  specificity  about  exactly  what  is  hap- 
pening in  Paris  and  our  relationship  with  UNESCO,  but  I  can  cer- 
tainly assure  you  of  our  concern  about  our  role  as  a  full  partner 
in  North/South  development  questions.  But  let  Jane 

Mr.  Torres.  Before  we  hear  from  her,  let  me  ask  you:  What  do 
you  mean  by  a  full  partner? 

Mr.  Gibbons.  A  full  partner  with  the  other  nations  of  the  indus- 
trial world  in  seeing  to  it  that  the  lessons  we  have  learned  in  our 
development  are  made  as  fully  available  to  the  rest  of  the  so-called 
southern  nations  as  we  can. 

For  instance,  the  Vice  President  just  arrived  yesterday  back  from 
a  visit  to  three  countries  in  South  America  concerned  about  the 
internationalization  of  the  information  highway  because  we  simply 
can't  think  of  these  things  as  a  national  activity  anymore.  It  is  all 
part  of  a  global  activity  and  as  we  develop  and  profit  and  learn 
from  that  experience,  we  feel  it  should  also  be  available  in  its  full- 
est form  to  other,  to  our  trading  partners,  which  includes  both 
North/South  as  well  as  East/West. 

Mr.  Torres.  I  will  come  back  to  that. 

Ms.  Wales.  It  is  hard  to  be  more  eloquent  than  Dr.  Gibbons.  We 
are  working  with  the  NSC  staff  to  see  what  the  relationship  will 
be  with  UNESCO.  This  is  one  of  the  things  high  on  the  agenda  of 
the  international  committee  of  the  National  Science  and  Tech- 
nology Council.  I  would  be  happy  to  work  with  you  on  the  question. 

Mr.  Torres.  Thank  you.  I  read  your  mission  statement  and  it 
very  aptly  explains  the  new  era  that  we  are  working  in  and  the 
new  global  strategics  that  you  need  to  utilize. 

You  just  cited  the  Vice  President's  return  trip.  You  also  spoke 
earlier  about  the  new  opportunities  in  international  cooperation.  I 
am  talking  specifically  about  science  and  education  and  commu- 
nications and  you  used  the  key  word:  Investment.  That  we  need  to 
make  an  investment. 

And  UNESCO  is  an  investment  I  think  that  would  yield  commer- 
cial value  to  us  as  a  Nation.  It  would  yield  technological  knowledge 
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that  we  may  not  have,  but  we  can  share,  and  as  you  indicated,  this 
will  put  us  on  a  competitive  edge  globally  to  deal  with  our  own 
commercial  needs. 

You  know  by  not  being  in  UNESCO,  we  are  not  a  member  of  that 
organization.  By  not  being  a  member  state,  we  lose  a  lot.  We  don't 
have  a  process  whereby  we  can  bid  on  procurement  contracts.  We 
can't  sell  American  instrumentation.  We  can't  sell  American  prod- 
ucts, we  can't  sell  vehicles,  we  can't  sell  printing  needs  or  audio 
visual  needs,  or  graphics  not  to  speak  of  jobs. 

We  don't  have  jobs  at  UNESCO.  If  we  have  any,  they  are  hold- 
overs from  many  years  ago,  but  we  are  not  able  to  promote  people 
to  secretarial  positions  as  international  civil  servants,  nor  are  we 
able  to  field  consultants  to  UNESCO  because  we  are  not  a  member 
state.  We  don't  belong  there  so  we  are  losing  literally  mega  bucks, 
millions,  billions  of  dollars  because  we  haven't  made  the  invest- 
ment to  get  back  into  UNESCO. 

Mr.  Gibbons.  It  is  true  there  is  a  history  of  our  disenfranchise- 
ment  from  UNESCO  around  some  differences  about  the  leadership 
of  that  organization,  and  we  have  been  focused  on  bilateral  and 
multilateral  arrangements  that  are  parallel  with  UNESCO.  I  would 
be  pleased  to  return  with  a  note  to  you  about  our  situation  with 
respect  to  UNESCO  now  and  how  we  see  that  situation  in  terms 
of  our  present  commitments  at  the  United  Nations  and  follow  up 
with  a  note  to  you. 

Mr.  Torres.  I  would  appreciate  the  note.  But  perhaps  you  could 
tell  me  now  in  advance  of  a  note,  have  you  made  any  recommenda- 
tions to  the  President? 

Mr.  Gibbons.  I  have  not  made  any  specific  recommendations  to 
the  President  about  this  and  I  have  not  had  a  chance  to  talk  with 
Ambassador  Albright  about  it.  We  have  been  deeply  engaged  with 
our  very  limited  resources.  It  is  again  pla3dng  the  French  battle- 
field term  of  triage.  We  focused  on  Russia  and  the  former  Soviet 
Union  and  bilaterals,  for  example,  with  China  when  we  will  be 
deeply  engaged  in  April  and  to  that  extent,  we  have  simply  not 
been  able  to  get  around  to  the  UNESCO  issue.  However,  with  your 
interest,  I  would  be  happy  to  follow  up  and  see  if  we  can't  get  into 
that  a  little  deeper. 

Mr.  Torres.  It  is  not  only  my  interest.  There  are  a  number  of 
Members  of  Congress  who  have  the  same  interest  and  as  I  said 
there  is  a  concurrent  resolution  pending  here  in  Congress  relative 
to  that.  I  hope  when  you  do  raise  it  with  the  NSC  or  the  President, 
that  it  is  not  as  you  said  just  a  wet  noodle,  but  really  something 
that  is  tangible  here. 

Mr.  Gibbons.  Thank  you  for  drawing  that  to  my  attention  I  will 
follow  up. 

Mr.  Torres.  Mr.  Chairman,  I  have  no  further  questions  and  I 
yield  back  the  balance  of  my  time. 

information  superhighway 

Mr.  Stokes.  Thank  you,  Mr.  Torres. 

Dr.  Gibbons,  I  want  to  refer  to  your  justification  at  this  time.  You 
mention  that  one  early  success  story  in  the  technology  plan  is  the 
Information  Infrastructure  Task  Force,  the  IITF,  which  is  charged 
with  forging  Administration  policy  in  telecommunications  and  in- 
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formation.  Then  you  go  on  to  talk  about  an  integrated  Federal  pol- 
icy. 

Let  me  just  tell  you,  when  we  talk  about  this  superhighway  of 
information  and  so  forth,  I  have  several  concerns.  First,  I  guess  we 
are  talking  about  something  that  is  probably  so  massive  that  the 
Federal  Government  itself  is  not  going  to  be  able  to  bear  the  costs 
alone. 

We  are  talking  about  reliance,  heavy  reliance,  upon  the  private 
sector.  In  that  vein,  I  am  little  concerned  in  terms  of  certain  popu- 
lations, particularly  minority  populations,  even  rural  populations, 
and  how  they  are  going  to  be  affected  and  protected  by  it. 

Has  the  Administration  given  any  thought  to  this  area? 

Mr.  Gibbons.  Yes,  sir.  In  fact,  we  remember  well  back  in  Presi- 
dent Roosevelt's  time  in  the  middle  1930s,  the  legislation  and  regu- 
lation of  the  telephone  system  that  was  available  to  all  Americans, 
not  just  to  a  subset  of  our  grand  Nation.  I  think  we  have  the  same 
kind  of  concerns  about  the  regulatory  process  and  public  policy, 
both  at  Federal  and  State  level,  in  devising  the  national  informa- 
tion infrastructure. 

Skip  Jones  and  I  meet  regularly  with  the  Vice  President  about 
this.  This  is  his  area  as  you  know  of  great  concern,  and  that  ques- 
tion constantly  comes  up  as  part  of  our  concern  that  as  we  move 
forward  with  the  technology,  that  it's  universal  access  and  avail- 
ability is  guaranteed.  We  are  looking  at  this  not  only  in  terms  of 
the  regulatory  environment  for  a  changed  telecommunication  regu- 
latory bill,  but  also  in  the  way  we  dedicate  our  funds  to  develop 
ways  to  use  this  new  infrastructure  to  the  end  of  public  services: 
Education,  health  care,  libraries,  people  with  more  limited  means. 

How  can  we  make  sure  that  they  have  access  and  can  take  full 
advantage  of  this  new  kind  of  technology? 

In  the  active  working  arena.  Secretary  Ron  Brown  and  Assistant 
Secretary  Larry  Irving  are  both  very  much  concerned  about  these 
issues  and  have  I  think  made  major  contributions  in  keeping  all  of 
us  attuned  to  this  very  important  social  aspect  of  this. 

We  also  have,  as  you  mentioned,  the  task  force.  I  think  one  of 
the  things  that  is  helping  with  the  task  force  is  they  are  actually 
visiting  areas  of  southern  California  and  I  believe  Arizona  or  New 
Mexico  in  rural  areas  and  in  areas  of  the  disadvantaged  popu- 
lations to  make  sure  that  what  we  are  working  on  makes  sense  for 
the  realities  of  those  places. 

And  finally,  the  advisory  council  on  the  infrastructure  is,  I  think, 
reflective  of  our  broad  concern  about  the  population.  For  example, 
the  chairman  who  heads  the  NPR  now  his  stated  concern  is  the 
kind  of  concern  you  have  raised  so  we  feel  we  have  built  it  into  the 
system.  I  can  tell  you  personally  how  deeply  committed  the  Vice 
President  is  to  just  this  very  point.  And  as  I  think  you  started  out 
on  this  line  of  dialogue,  the  government's  role  here  is  not  to  go  out 
and  build  or  to  pay  for  that  system,  it  is  to  provide  the  enabling 
mechanisms  for  it  to  happen  with  the  private  sector,  through  regu- 
latory and  other  policies.  And  the  government's  additional  role  is 
to  try  to  figure  out  how  we  can  ride  on  that  highway  in  terms  of 
public  interest. 

As  we  provide  cars  that  move  on  it,  can  we  provide  assurance  of 
security  in  that  system?  Can  we  provide  access  and  can  we  provide 
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the  kinds  of  ways  at  the  end  of  that  highway  to  really  use  it  effec- 
tively in  the  delivery  of  public  services? 

MINORITY  ACCESS  TO  INFORMATION  TECHNOLOGY 

Mr.  Stokes.  Well,  I  am  pleased  to  know  that  the  Administration 
is  sensitized  to  this  particular  area  and  is  taking  steps  in  order  to 
protect  the  populations  that  we  are  talking  about. 

Let  me  take  this  discussion  just  a  little  bit  further.  Last  year  you 
and  I  had  some  discussion  about  minority  education  and  we  dis- 
cussed it  in  the  context  of  the  demographic  information  we  now 
have  relative  to  the  year  2000  and  beyond  and  what  the  American 
workplace  is  going  to  look  like.  What  I  would  like  to  do  is  just  take 
that  discussion  of  last  year  a  little  bit  further.  I  am  concerned 
about  how  this  new  information  technology  will  reach  the  dis- 
advantaged, minority  youth,  for  instance,  who  are  going  to  be  so  vi- 
tally affected  in  the  year  2000  and  beyond. 

Recently  in  the  city  of  Cleveland,  ninth  graders  were  tested 
under  new  State  law  in  the  inner  city,  and  80  percent  of  the  ninth 
graders  failed  math;  only  20  percent  passed.  That  is  a  terrible  sta- 
tistic that  you  have  to  deal  with. 

And  this  scenario  is  largely  composed  of  minority  youth.  So,  as 
we  look  down  the  road,  we  need  to  talk  about  the  special  super- 
highway and  the  universal  access  that  it  must  have  if  it  is  really 
going  to  have  an  effect  in  terms  of  real  information  getting  out  to 
all  Americans. 

I  am  just  wondering  if  the  Administration  is  thinking  along  these 
lines  as  well? 

Mr.  Gibbons.  Indeed  we  are,  Mr.  Chairman.  One  of  the  nine 
committees  under  the  National  Science  and  Technology  Council  is 
the  Committee  on  Education  and  Training.  This  committee  is  co- 
chaired  by  Gk)vernor  Kunin  from  the  Department  of  Education  and 
Luther  Williams  from  NSF  and  by  the  Deputy  Secretary  of  Labor, 
and  they  engage  in  the  whole  process.  The  Department  of  Defense 
really  expends  a  lot  of  money  on  education  and  training  but  had 
never  really  been  integrated  on  the  civil  side  of  things.  We  are 
spending,  within  OSTP,  a  lot  of  attention  on  two  things  with  re- 
spect to  technology. 

One  is:  what  in  our  economy  is  going  to  affect  the  requirements 
for  literacy  and  for  workplace  competitiveness  for  our  people?  What 
are  they  going  to  need  to  have  as  their  tools  in  order  to  be  effective 
players  in  the  workplace? 

And  the  second  is:  what  does  technology  offer  by  way  of  aids  or 
assists  or  new  ways  to  help  move  this  education  process?  Some  ex- 
traordinarily interesting  software  is  now  being  tested,  I  think,  in 
a  half  a  dozen  States.  Some  is  directly  aimed,  for  instance,  at 
mathematics,  where  you  can  use  so-called  expert  systems  program- 
ming. The  software  itself  calibrates  how  the  student  is  doing  and 
devises  questions  and  feedback  that  bring  that  student  along  al- 
most as  if  he  or  she  had  an  expert  tutor.  It  even  feeds  back  to  the 
teacher  with  advice,  here  is  what  this  student  needs  most. 

As  we  move  forward  trying  to  use  technology  as  an  aid  to  that 
education  process,  I  think  that  may  be  one  of  our  greatest  hopes. 
Our  most  underutilized  asset  is  really  marshaling  these  capabili- 
ties of  information  technology  and  computers  and  getting  them 
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really  working  in  the  classroom.  We  are  working  with  NSF,  Labor, 
Education,  and  the  Department  of  Defense  in  this  process.  It  is  an 
investment  in  the  very  most  fundamental  asset  we  have,  namely 
our  people. 

REIMBURSEMENT  OF  INDIRECT  COSTS 

Mr.  Stokes.  Very  good,  I  appreciate  that.  The  Administration 
has  proposed  1994  supplemental  appropriations  language  that 
would  limit  1995  reimbursement  of  indirect  costs  to  colleges  and 
universities  to  the  amount  that  the  government  provided  in  fiscal 
year  1994. 

We  had  rather  extensive  conversation  yesterday  with  the  NSF  of- 
ficials and  the  National  Science  Board  relative  to  this  so-called 
pause  situation.  My  understanding  is  that  OSTP  had  played  a  role 
in  terms  of  this  indirect  cost  reimbursement. 

Mr.  Gibbons.  OSTP's  role  in  1993  was  to  work  with  0MB  and 
finish  up  the  work  that  my  predecessor,  Allen  Bromley  and  his  col- 
leagues had  done  on  a  revision  of  the  A-21  circular  from  0MB 
which  defines  and  sets  out  principles  for  indirect  costs  reimburse- 
ment to  grantees  and  contractors,  and  which  we  felt  and  still  feel 
was  a  major  step  forward  and  in  the  right  direction. 

Separate  from  that  now,  when  the  budget  came  together  last  fall 
and  the  President  was  trying  to  fit  ten  pounds  of  things  into  a  five- 
pound  bag,  we  were  operating  under  the  premise  that  everywhere 
across  government  we  were  going  to  have  to  really  tighten  our 
ship. 

And  the  rationale  for  this  pause  was  that  in  the  area  of  indirect 
costs  for  a  government  grantee,  just  like  we  are  freezing  salaries 
of  people  in  our  government-owned  and  contractor-operated  labora- 
tories, that  we  are  doing  a  variety  of  things  within  the  agencies, 
we  are  downsizing  the  work  force,  that  the  contractors  and  grant- 
ees should  also  bear  some  of  this  same  kind  of  thrust  of  running 
as  lean  a  ship  as  we  could. 

So  it  was  decided  that  for  this  one  year,  1995,  a  pause  would  be 
introduced  which  would  in  effect  freeze  the  overhead  returns  to  the 
grantees  at  a  level  no  higher  than  the  1994  returns.  Excluded  from 
there  are  institutions  that  had  $10  million  or  less  in  grants.  It  was 
a  threshold  for  it. 

We  understand  this  is  an  expedient.  We  hope  and  pray  it  is  a 
temporary  adjustment.  We  want  to  look  more  carefully  at  the 
whole  issue  of  indirect  cost  returns  and  overheads.  So  we  have  or- 
ganized a  three-agency  group  consisting  of  Alice  Rivlin,  the  Deputy 
Director  of  0MB,  myself,  and  Laura  Tyson,  the  Chairman  of  the 
Council  of  Economic  Advisors,  to  look  at  this  question  of  overheads 
and  returns  in  the  pause.  We  would  engage  the  universities  and 
nonprofits  as  well  as  the  Federal  agencies  in  a  dialogue  about  what 
might  be  done  in  the  future  in  terms  of  improving  or  lowering  the 
costs  of  administering  research.  One  of  the  questions  we  will  be 
asking,  for  example,  is  not  just  what  can  you  do  to  cut  your  costs 
out  there,  but  what  can  we  do  as  a  government  that  will  lower  your 
required  costs  in  administering  this  work. 

So  we  are  trying  to  see  if  we  can't  help  close  the  gap  in  terms 
of  meeting  our  caps  and  also  provide  an  improved  A-21  for  fiscal 
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year  1996,  this  is  succeeding  years  savings  from  this  activity.  I  be- 
lieve it  is  $130  million  for  FY  '95. 

Mr.  Stokes.  Could  you  tell  us  how  much  of  that  amount  would 
come  from  the  National  Science  Foundation? 

Mr.  Gibbons.  We  think  perhaps  $40  million,  Mr.  Chairman,  but 
the  number  is  a  little  uncertain. 

Ms.  Greenwood.  I  would  be  happy  to  respond. 

Mr.  Stokes.  Providing  it  for  the  record  would  be  fine. 

[Clerk's  note. — The  information  is  included  for  the  record  im- 
mediately following  the  transcript  material.] 

[Recess.] 

Mr.  Stokes.  Mr.  Lewis,  I  will  yield  to  you. 

minority  employment  at  ostp 

Mr.  Lewis.  I  appreciate  it. 

Dr.  Gibbons,  last  year  we  discussed  minority  employment  at 
OSTP.  Information  supplied  for  the  record  indicated  that  of  the  30 
staff  on  board,  six  were  minorities — four  black,  one  Hispanic,  one 
American  Indian.  Of  the  four  African-Americans,  none  were  above 
the  GS  10  level. 

So  I  have  a  series  of  questions  in  connection  with  that.  How 
many  minorities  are  currently  on  the  OSTP  payroll? 

Mr.  Gibbons.  Total  minority  are  seven  compared  to  six  last  year. 
I  am  proud  of  these  numbers,  and  we  are  working  on  it.  That  is 
about  18  percent  if  you  run  the  numbers.  Five  are  African-Ameri- 
cans, one  Hispanic  and  one  Native  American,  and  we  have  one  at 
GS  13,  one  at  GS  11,  and  the  rest  at  GS  12  or  below. 

Mr.  Lewis.  I  was  going  to  ask  about  GS  13  and  above.  One  at 
GS  13  and  one  at  11? 

Mr.  Gibbons.  Right,  and  of  course  it  is  a  small  staff  and  it  is  not 
all  that  mobile,  but  we  are  working  away  on  this.  I  might  also  add 
that  we  now  have  19  females  or  50  percent  of  our  staff  are  females. 
I  would  like  while  I  am  at  it  to  summarize  for  you  the  work  that 
we  have  been  doing  through  the  year  that  I  am  proud  of.  I  am  ac- 
tually pretty  happy  about  it. 

Mr.  Lewis.  I  noted  your  admonition. 

RECRUITMENT  OF  MINORITIES  FOR  SUBCABINET  POSTS 

Mr.  Gibbons.  Thank  you.  I  have  been  doing  a  lot  of  work  with 
my  staff  in  recruiting  senior  people  for  the  Administration  to  the 
subcabinet  posts  related  to  science  and  technology.  I  think  if  you 
look  across  that  spectrum  now  of  folks,  you  find  that  they  really  do 
look  like  America.  It  is  a  significant  move  in  that  direction.  You  see 
it  in  our  appointments  and  even  more  so  in  the  work  I  am  doing 
with  the  President  and  Vice  President  on  the  National  Science 
Board  appointments  and  on  the  President's  advisory  committee. 
While  I  can't  tell  you  the  names  because  they  are  still  in  the  mid- 
dle of  the  process,  I  can  tell  you  how  it  works  out  with  respect  to 
diversity. 

If  you  look  at  the  Science  Board  there  are  presently — there  are 
24  members,  23  of  the  24  were  male  a  year  ago.  One  Hispanic  and 
one  Asian  American.  There  was  one  opening  in  1993  and  we  rec- 
ommended to  the  President  and  he  chose  a  very  distinguished  Afri- 
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can-American  female.  Shirley  Malcolm  you  may  know  who  is  a  sci- 
entist. 

Mr.  Stokes.  Yes. 

Mr.  Gibbons.  For  1994  there  are  eight  vacancies,  that  is  one- 
third  of  the  roll.  The  recommendations  that  I  will  make  to  the 
President  with  respect  to  new  appointments  will  be  75  percent 
women  or  minorities  and  50  percent  minorities  because  we  feel  it 
is  essential  to  have  the  face  of  America  appear  in  that  kind  of  ros- 
ter, too. 

Mr.  Lewis.  Is  that  in  the  recommendation  process? 

Mr.  Gibbons.  It  is  in  the  White  House  personnel  office  now  and 
it  is  supposed  to  go  to  the  President.  The  President  has,  and  I  can 
speak  more  directly  about  this  one,  the  President  also  has  now  re- 
viewed the  recommendations  for  his  committee  of  advisers  on  the 
Science  and  Technology  and  that  is  about  50  percent,  almost  ex- 
actly 50  percent  are  either  women  or  minorities,  and  25  percent  are 
minorities  in  that  committee.  And  we  worked  hard  at  this. 

We  found  superb  people.  We  lost  a  few  because  you  know  there 
is  great  competition  for  our  best  people  in  service  in  government. 
But  I  am  pleased  we  have  been  able  to  begin  to  make  that  kind 
of  change  in  the  face  of  some  of  our  large  advisory  committees. 

Mr.  Lewis.  I  know  of  your  concern.  Jack,  so  I  don't  feel  uncom- 
fortable pushing  you  a  bit,  but  I  would  like  to  see  that  continued 
effort  over  time.  The  record  from  last  year  also  indicates  that  none 
of  the  five  detailees  were  minorities.  Is  there  any  shift  there,  do 
you  know? 

Mr.  Gibbons.  Let  me  think. 

Ms.  Ferguson.  We  have  several  of  Hispanic  origin  that  are 
detailees. 

Mr.  Lewis.  Several  are  Hispanic. 

Ms.  Ferguson.  I  have  one  on  an  IPA  that  we  use  in  lieu  of  a 
detailee  who  is  another  individual. 

AFRICAN-AMERICAN  EMPLOYMENT  AT  OSTP 

Mr.  Lewis.  Are  there  any  African-Americans? 

Ms.  Ferguson.  No. 

Mr.  Lewis.  Okay.  What  is  the  highest  grade  that  is  held  by  an 
African-American  in  OSTP  presently,  do  you  know? 

Ms.  Ferguson.  It  is  a  GS  10.  That  is  of  our  FTEs. 

Mr.  Lewis.  What  is  OSTP  doing  to  increase  the  number  and 
grade  of  African-American  specifically?  I  am  interested  in  His- 
panics  as  well.  I  would  like  to  have  you  detail  it  more  for  the 
record,  though. 

Mr.  Gibbons.  We  would  be  happy  to  detail  it  for  the  record,  Mr. 
Lewis.  We  need  to  do  more  active  recruiting.  Of  course  there  are 
very  few  openings,  and  people  who  are  permanent  employees  and 
the  like,  as  those  openings  occur,  we  are  going  to  do  a  harder  job 
in  the  future. 

We  have  worked  and  looked  and  asked  around  as  we  normally 
do  in  trying  to  find  people  who  will  fill  key  positions.  But,  I  realize 
that  we  just  have  to  work  even  harder. 

I  was  so  focused  on  these  advisory  panels  and  keyboards  that  I 
wasn't  focusing  as  much  as  I  think  I  should  on  our  own  staff. 
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[Clerk's  note. — The  information  is  included  for  the  record  im- 
mediately following  the  transcript  material.] 

Mr.  Lewis.  It  is  possible  I  will  ask  this  again  next  year.  If  you 
would  update  those  tables  on  360  and  361  for  the  record  as  well. 

Mr.  Gibbons.  I  would  be  happy  to  do  so. 

[The  information  follows:] 
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THIS  CHART  REFLECTS  CURRENT  INFORMATION  AS  OF  MARCH  31,  1994. 


POSITION 

CURRENT 
GRADE 

CURRENT 
GENDER 

CURRENT 
ETHNICITY 

PROPOSED 
GRADE 

PROPOSED 
GENDER 

PROPOSED 
ETHNICITY 

Director 

EX-2 

Male 

Caucasian 

EX-2 

Male 

Caucasian 

Associate  Dir.  Science 

EX-3 

Female 

Caucasian 

EX-3 

Female 

Caucasian 

Associate  Dir.  Nat'l  Sec  &  Int'l 

E.X3 

Female 

Caucasian 

EX-3 

Female 

Caucasian 

Associate  Dir.  Technology 

EX-3 

Male 

Caucasian 

EX-3 

Male 

Caucasian 

/\ssociate  Dir.  Environment 

EX-3 

Male 

Caucasian 

EX-3 

Male 

Caucasian 

Asst.  Dir.  Environment 

SES-3 

Male 

Caucasian 

SES-3 

Male 

Caucasian             1 

Asst.  Dir.  Technology 

SES-3 

Male 

Caucasian 

SES-3 

Male 

Caucasian            || 

Special  Asst.  Def  Conversion 

SES-3 

Female 

Caucasian 

SES-3 

Female 

Caucasian 

Asst.  Dir.  Social  Sciences 

SES-3 

Vacant 

SES-3 

Vacant 

Asst.  Dir.  Nat'l  Security 

GS-15 

Male 

Caucasian 

GS-15 

Male 

Caucasian 

Asst.  Dir.  International 

GS-IS 

Male 

Caucasian 

GS-IS 

Male 

Caucasian 

Senior  Policy  Anal.  Science 

GS-IS 

Female 

Caucasian 

GS-15 

Female 

Caucasian 

Senior  Policy  Anal.  Technology 

GS-15 

Male 

Caucasian 

GS-15 

Male 

Caucasian 

Senior  PoHcy  Anal. 
Environment 

GS-IS 

Female 

Caucasian 

GS-IS 

Female 

Caucasian 

Senior  Policy  Analyst  Env. 

GS-15 

Female 

Hispanic 

GS-15 

Female 

Hispanic 

General  Counsel 

GS-IS 

Female 

Caucasian 

GS-15 

Female 

Caucasian 

Asst.  to  the  Director  for 
Intergovernmental  Affairs 

GS-IS 

Male 

Caucasian 

GS-IS 

Male 

Caucasian 

Asst  to  Dir.  for  External  Affairs 

GS-IS 

Vacant 

GS-IS 

Vacant 

Special  Asst.  to  the  Director 

GS-IS 

Female 

Caucasian 

GS-15 

Female 

Caucasian 

Special  Asst  for  Education/Train 

IPA 

Male 

Caucasian 

IPA 

Male 

Caucasian 

Administrative  Officer 

GS-I4 

Female 

Caucasian 

GS-IS 

Female 

Caucasian 

Information  Mgmt.  Specialist 

GS-13 

Male 

Native  Amer 

GS-13 

Male 

Native  Amer 

Confidential  Asst.  to  Dir. 

GS-I2 

Male 

Caucasian 

GS-I2 

Male 

Caucasian 

Confidential  Asst.  Technology 

GS-I2 

Female 

Caucasian 

GS-12 

Female 

Caucasian 
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POSITION 

CURRENT 
GRADE 

CURRENT 
GENDER 

CURRENT 
ETHNICITY 

PROPOSED 
GRADE 

PROPOSED 
GENDER 

PROPOSED 
ETHNICITY 

Confidemial  Stcretary  to  Dir. 

GS-11 

Female 

Hispanic 

GS-12 

Female 

Hispanic 

Consultant 

GS-11 

Male 

Caucasian 

GS-11 

.Male 

Caucasian 

Secretary  Environment 

GS-10 

Female 

Black 

GS-10 

Female 

Black 

Administrative  Operations  Asst. 
International 

GS-10 

Female 

Caucasian 

GS-10 

Female 

Caucasian 

Administrative  Operations  Asst. 
Technolog) 

GS-10 

Female 

Black 

GS-10 

Female 

BUck 

Policy  Research  Asst.  Env. 

GS-9 

Female 

Caucasian 

GS-11 

Female 

Caucasian 



Policy  Research  Asst.  Sci. 

GS-9 

Male 

Caucasian 

GS-n 

Male 

Caucasian 

PoUcy  Research  Asst.  PCAST 

GS-9 

Male 

Caucasian 

GS-11 

Male 

Caucasian 

Administrative  Operations  Asst. 
Science 

GS-9 

Female 

Black 

GS-10 

Female 

BUck 

Confidential  Asst.  Natl  Security 
&  International  Affairs 

GS-9 

Male 

Caucasian 

GS-12 

1 

Male 

Caucasian 

Administrative  Asst.  Personnel 

GS-8 

Female 

Caucasian 

GS-9 

Female 

Caucasian 

Administrative  Asst.  Budget 

GS-8 

Female 

Caucasian 

GS-9 

Female 

Caucasian 

Correspondence  Asst.  Dir. 

GS-8 

Female 

Caucasian 

GS-8 

Female 

Caucasian 

Secretary  PCAST 

GS-8 

Female 

Black 

GS-8 

Female 

Black 

Administrative  Asst.  Records/ 
FACA/FOIA 

GS-7 

Vacant 

GS-9 

Vacant 

Office  Automation  Asst. 

GS-5 

Male 

Black 

GS-* 

Male 

Black 

DETAILEES 

Asst.  Dir.  Life  Sciences 

GS-I5 

Female 

Caucasian 

GS-IS 

Female 

Caucasian 

Senior  Policy  Analyst  Internal'l 

GS-15 

Vacant 

GS-15 

Vacant 

Asst.  Director  Space 

SES-1 

Male 

Caucasian 

SES-1 

Male 

Caucasian 

Executive  Secy  -  PCAST 

GS-15 

Vacant 

GS-IS 

\'acant 

Senior  Pol.  Anal.  Nat'l  Security 

GS-15 

Female 

Caucasian 

GS-15 

Female 

Caucasian 

Asst.  Dir.  Physical  Sci.  &  Eng. 

GS-15 

Female 

Caucasian 

GS-15 

Female 

Caucasian 

OSTP  will  take  into  consideration  the  Administration's  desire  for  ethnic  and  gender 
diversity  when  filling  vacancies  at  all  levels  within  the  ofHce. 
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Mr.  Lewis.  Mr.  Chairman,  you  have  been  more  than  generous 
with  your  time. 

Mr.  Stokes.  Thank  you,  very  much,  Mr.  Lewis. 

Mr.  Thornton,  you  haven't  had  a  chance  to  ask  any  general  ques- 
tions. Would  you  like  to? 

QUESTIONS  FROM  MR.  THORNTON 

Mr.  Thornton.  Yes,  sir,  I  would,  Mr.  Chairman.  Thank  you  very 
much. 

Mr.  Gibbons,  Jack,  it's  great  to  see  you.  I  want  to  commend  you 
for  the  fine  job  you  are  doing.  I  see  evidence  of  it  day  by  day,  and 
I  am  so  pleased  that  you  are  here  before  our  committee  today. 

Mr.  Gibbons.  I  appreciate  that,  sir. 

Mr.  Thornton.  I  have  two  questions  which  are  a  combination  of 
general  and  specific. 

The  first  has  to  do  with  the  EPSCOR  program,  which  you  know 
is  a  favorite  of  mine,  and  the  coordination  of  that  program  between 
the  National  Science  Foundation,  where  it  began,  and  the  other 
agencies.  I  understand  that  interagency  coordination  has  been  a 
matter  of  concern. 

In  fact,  the  Senate  FY94  Appropriations  language  had  a  require- 
ment for  not  only  NSF  to  provide  a  report  on  cooperative  efforts 
but  also  that  OSTP  do  so. 

Can  you  tell  me  how  you  are  progressing  on  that  report  of  inter- 
agency coordination  of  EPSCOR-type  programs? 

Mr.  Gibbons.  I  would  be  pleased  to  do  so.  You  and  I  now  are  get- 
ting to  the  age  where  we  are  not  the  father  of  things,  we  are  the 
grandfather  of  things. 

Mr.  Thornton.  That  is  right. 

Mr.  Gibbons.  They  say  children  are  an  inconvenient  but  nec- 
essary route  to  grandchildren. 

Mr.  Thornton.  If  I  had  known  how  much  fun  grandchildren  are, 
we  would  have  had  them  first. 

EPSCOR 

Mr.  Gibbons.  But  we  remain  excited  about  this  creature  of  yours 
known  as  EPSCOR.  As  you  know  it  has  worked  extraordinarily 
well  within  the  NSF  and  other  agencies.  Now,  we  have  picked  up 
on  it  and  I  think  are  using  it  very  effectively.  Although  it  takes 
slightly  different  morphology  as  you  know  from  Department  of  De- 
fense to  Energy  or  NSF. 

We  also  know  that  part  of  its  success  is  also  breeding  a  problem, 
namely  there  are  so  many  of  these  fully  competitive  grants  being 
awarded  that  the  necessary  matching  funds  are  putting  some 
stresses  on  some  States  for  making  that  match.  But  in  a  sense  that 
is  a  sign  of  the  success,  not  a  sign  of  I  think  of  a  weakness  or  fail- 
ure. 

And  we  are  examining  these  issues  now  in  an  interagency  work- 
ing group  on  the  EPSCOR  program.  And  I  think  we  have  nego- 
tiated June  10th  now  as  the  time  to  deliver  our  report  to  you  on 
this  matter.  And  we  will  be  working,  of  course,  with  the  existing 
interagency  coordinating  committee  on  EPSCOR  that  is  in  place. 

That  is  one  of  our  principal  resources  for  working  on  this,  but  we 
feel  this  is  superb,  you  would  pardon  my  bragging  on  you. 
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Mr.  Thornton.  You  can  go  ahead.  Be  sure  we  get  it  on  the 
record. 

Mr.  Gibbons.  We  want  to  preserve  the  peer  group  review  proc- 
ess, which  goes  by  quahty  and  originality  of  ideas,  and  yet  at  the 
same  time  make  this  more  accessible  in  an  active  way.  We  want 
to  help  those  States  and  universities  that  aren't  that  deeply  en- 
gaged in  the  traditional  research  to  become  full  partners  in  the 
process.  We  are  strongly  supportive  of  it,  and  we  hope  that  our  re- 
port will  reflect  that  when  we  deliver  it  in  June. 

Mr.  Thornton.  At  some  point  we  may  want  to  look  again  at  the 
requirement  for  a  dollar-for-dollar  match  on  EPSCOR  funding  re- 
search, which  is  certainly  different  from  the  usual  research  pro- 
vided by  universities  where  the  Federal  Government  generally  cov- 
ers all  of  the  expenses  of  the  research. 

Mr.  Gibbons.  I  think  that  is  important  to  look  at.  I  know  there 
are  some  models.  For  instance,  I  believe  it  is  either  Energy  or  De- 
fense that  require  the  matching  only  for  the  capital  improvements 
and  the  like,  so  I  think  those  bear  close  examination  to  see  if  we 
can't  make  the  programs  more  consistent  across  the  agencies  and 
also  more  realistic  about  these  requirements  for  matching. 

RESEARCH  ON  HUMAN  NUTRITION 

Mr.  Thornton.  I  was  late  getting  to  this  subcommittee  meeting 
today,  Mr.  Chairman,  because  I  have  made  it  a  point  to  be  at  meet- 
ings where  officers  of  various  agencies  engaged  human  nutrition 
activities  have  been  testifying.  This  morning  the  Assistant  Sec- 
retary for  Agriculture  in  charge  of  food  stamps  and  nutrition  pro- 
grams was  appearing  before  another  subcommittee,  and  I  wanted 
to  ask  her  about  the  research  that  was  being  done  on  human  nutri- 
tion. My  own  interest  is  in  early  childhood  nutrition  and  even  pre- 
natal nutrition  which  can  prevent  low  birth  weight  and  fetal  alco- 
hol syndrome  and  other  very  serious  consequences  to  an  infant  that 
can  become  not  only  destructive  to  the  quality  of  life  for  that  in- 
fant, but  also  cause  a  very  loaded  financial  burden  to  our  health 
care  providing  system. 

I  have  questioned  officials  of  the  Food  and  Drug  Administration, 
EPA,  Department  of  Agriculture — and  I  would  like  to  get  the  Na- 
tional Institutes  of  Health  involved — ^because  I  am  deeply  con- 
cerned about  the  need  for  coordination  of  research  regarding  the 
health  impact  of  nutrition.  I  wonder  if  you  share  that  concern. 

Mr.  Gibbons.  Indeed  we  do.  In  fact,  I  would  like  to  call  on  Dr. 
Greenwood  in  just  a  moment  to  amplify  this  since  her  Ph.D.  was 
from  Rockefeller  University  and  it  involved  nutrition  studies 
among  other  things. 

I  would  make  only  two  points.  One,  I  think  you  are  familiar  with 
the  fact  that  the  administration  is  very  much  concerned  about  pre- 
ventive health  care,  and  nutrition  is  an  anchor  of  that  whole  idea. 
If  you  take  better  care  of  yourself,  you  are  not  going  to  have  such 
large  doctor  bills  down  the  road,  and  you  are  going  to  live  a 
happier  life  along  with  it.  So  preventive  care  and  nutrition  are  very 
much  a  part  of  this  administration's  priorities. 

The  second  thing  is  that  we  do  understand  this  is  inherently  an 
interagency  activity.  It  includes  HHS  and  other  agencies.  So  we 
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have  organized  under  this  National  Science  and  Technology  Coun- 
cil a  committee  that  has  to  do  with  food,  health  and 

Ms.  Greenwood.  Health,  safety  and  food. 

Mr.  Gibbons.  Health,  safety  and  food  that  Marcy  is  the  White 
House  cochair  on.  She  might  be  able  to  describe  with  you  the  work 
there. 

Mr.  Thornton.  I  would  very  much  appreciate  hearing  some  am- 
plification on  that  work. 

Ms.  Greenwood.  Thank  you.  Jack  has  made  the  most  important 
point,  which  is  that  there  is  tremendous  interest  in  coordinating 
the  nutrition  effort  back  across  agencies.  At  the  first  meeting  of  the 
Health,  Safety  and  Food  Committee,  there  was  considerable  talk 
about  the  common  agendas  that  might  be  developed  across  the 
agencies  particularly  across  USDA,  FDA,  and  NIH. 

And  although  the  discussions  are  still  in  the  preliminary  stage 
of  how  best  to  do  this  and  how  this  might  be  coordinated  with  an 
overall  agenda  related  to  prevention  and  long-term  health,  I  am 
very  hopeful  that  we  will  be  able  to  get  a  level  of  interagency  co- 
operation that  would  be  a  substantial  improvement  over  the  kinds 
of  cooperations  that  have  been  had  in  the  past.  We  need  programs 
that  extend  across  the  lifetime — across  lifetime  issues  including  the 
early  childhood  and  prenatal  issues  right  through  aging  issues  in 
the  area  of  nutrition. 

So  I  think  this  committee  will  be  a  very  good  place  to  start  with 
interagency  cooperation,  and  I  hope  that  by  this  time  next  year  I 
can  give  you  a  much  more  specific  answer  about  what  it  is  that  is 
happening  in  interagency  coordination  and  what  the  possible  initia- 
tives might  be. 

EPA  ADMINISTRATOR 

Mr.  Thornton.  EPA  Administrator  Carol  Browner  has  made  a 
very  affirmative  response  from  the  standpoint  of  EPA  regarding 
her  interest  in  this  kind  of  study,  this  kind  of  program.  I  am  sure 
that  your  efforts  will  include  all  of  the  major  actors  in  this  effort. 

Ms.  Greenwood.  I  didn't  mean  to  leave  EPA  out.  EPA  is  a  mem- 
ber of  this  committee  and  they  have  expressed  considerable  inter- 
est in  this  agenda  issue.  Yes. 

Mr.  Thornton.  Can  you  tell  us  what  we  can  do  to  facilitate  or 
encourage  this  kind  of  study  or  program. 

Mr.  Gibbons.  Well,  first  of  all,  I  think  your  support  of  our  mov- 
ing ahead  with  the  President  in  establishing  the  NSTC  which 
brings  full  Cabinet  level  attention  to  these  issues  and  the  commit- 
tees operate  under  that  umbrella  is  a  very  important  thing. 

It  takes  a  lot  of  our  time  and  attention.  And  I  think  the  extra 
resources  to  really  integrate  these  programs  across  the  Federal 
agencies  is  a  very  high  return  investment  for  your  return. 

Mr.  Thornton.  I  come  from  an  area  of  the  country  where  the 
Delta  Commission  has  identified  enormous  poverty  that  affects  en- 
tire communities.  It  has  a  devastating  effect  on  a  large  African- 
American  population,  but  it  is  not  limited  to  any  one  group,  and 
the  impact  on  rural  areas  is  equally  important  to  me  as  the  impact 
on  the  urban  areas  where  neglect  and  poverty  are  also  a  major 
problem.  I  am  sure  that  your  study  will  be  geographically  balanced 
and  take  into  account  all  of  the  problem  areas. 
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Ms.  Greenwood.  It  certainly  will,  yes. 

Mr.  Thornton.  Well,  Mr.  Chairman,  I  just  want  to  express  my 
appreciation  again  to  my  good  friend  for  the  great  work  that  he  is 
doing.  I  hope  that  you  will  let  me  know,  Jack,  any  time  I  can  be 
of  help  to  you  in  your  efforts. 

Mr.  Gibbons.  We  have.  And  I  personally  have  so  much  enjoyed 
working  with  you  through  the  years.  I  think  in  these  new  direc- 
tions we  will  have  an  even  greater  opportunity  in  years  to  come, 
and  I  certainly  look  forward  to  it. 

Mr.  Thornton.  Thank  you  very  much. 

I  yield  back. 

PAUSE  ON  INDIRECT  COSTS 

Mr.  Stokes.  Dr.  Gibbons,  let  me  go  back  for  a  moment  to  the  dis- 
cussion we  were  having  about  the  indirect  costs.  One  of  the  ques- 
tions we  have  been  concerned  with  is  why  the  Administration  lim- 
ited the  pause  only  to  grants  and  cannot  include  contracts,  agree- 
ments or  other  financial  instruments?  It  seems  to  me  that  this  pri- 
marily involves  NSF  and  NIH  grantees  and  does  not  affect  award- 
ees  of  DOD,  Energy,  or  NASA,  because  they  use  contracts  and  not 
grants. 

What  we  would  like  to  have  is  a  rationale  for  this  decision. 

Mr.  Gibbons.  Mr.  Chairman,  I  may  be  mistaken,  but  I  believe 
that  the  pause  does  go  to  grant — contracts  as  well  as  grants.  To 
me,  the  more  exclusive  part  was  it  was  to  universities  and  non- 
profit organizations. 

It  does  not  go  to  those  contracts  that  were  derived  on  as  a  result 
of,  for  instance,  competitive  bidding  to  supply  work  for  the  Depart- 
ment of  Defense  from  private  contractors.  But  if  I  am  not  mistaken, 
it  does  apply  to  grants,  grantees,  and  contractors  in  the  not  for 
profit  and  university  community. 

If  I  am  wrong,  I  would  want  to — Marcy  do  you  want  to  add  to 
that? 

Ms.  Greenwood.  I  need  to  see  the  language  to  be  absolutely 
sure,  but  I  know  it  applies  to  DOD  university  grants,  and  I  believe 
it  refers  also  to  the  contracts. 

Mr.  Stokes.  I  guess  if  it  is  a  grant,  it  is  applicable,  but  if  it  is 
a  contract,  it  is  not? 

Ms.  Greenwood.  I  believe  it  applies  to  university  contracts  and 
grants.  I  am  not  sure  that  it  applies  to  procurement  contracts  or 
to  competitively  bid  contracts.  Now,  it  is  possible  that  I  am  mis- 
understanding that. 

Mr.  Gibbons.  We  would  be  happy  to  check  this  afternoon  about 
that  and  get  back  to  you. 

[Clerk's  note. — The  information  is  included  for  the  record  im- 
mediately following  the  transcript  material.] 

Mr.  Stokes.  I  think  it  would  be  helpful  for  us  if  you  could  clear 
this  up  for  us. 

Mr.  Gibbons.  If  you  could  help  us  with  the  language  you  are 
looking  at,  that  would  help  me  with  the  process. 

Mr.  Stokes.  Sure.  The  subcommittee  staff  can  provide  you  with 
that. 
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ACADEMIC  RESEARCH  FACILITIES 


Dr.  Gibbons,  as  I  understand,  the  legislative  committee  may  task 
OSTP  with  establishing  a  multi-agency  program  to  support  the 
modernization  of  the  Nation's  academic  research  facilities. 

The  NSF  has  one  of  the  only  competitive  merit  based  program 
around  at  the  present  time,  but  it  is  rather  small  compared  to  esti- 
mates of  $8  to  $10  billion  in  backlog. 

What  are  your  feelings  with  respect  to  such  an  interagency  ef- 
fort? 

Mr.  Gibbons.  Mr.  Chairman,  the  issue  of  the  university  and  our 
research  infrastructure  is  one  that  simply  can't  be  handled  alone 
by  the  limited  funds  available  through  the  National  Science  Foun- 
dation. 

The  estimates  of  what  is  really  required  to  have  that  infrastruc- 
ture fully  up  and  competitive  with  other  countries  is  a  number  that 
far  exceeds  NSF's  capability.  Therefore  in  our  NSTC  committee  on 
fundamental  research,  I  think  that  will  be  exactly  the  place  where 
this  analysis  will  have  to  occur,  namely  looking  at  it  from  the  point 
of  view  of  all  the  agencies  that  have  to  depend  on  that  infrastruc- 
ture out  there  to  provide  them  with  the  research  activities. 

What  does  the  whole  of  the  Executive  Branch  including  Energy, 
Defense  NASA,  NSF,  NIH  have  to  say  about  this  research,  the 
physical  infrastructure  for  research  support?  That  committee 
cochair  is  Dr.  Greenwood.  I  would  like  to  ask  if  she  would  like  to 
amplify  my  response  to  you. 

Mr.  Stokes.  Sure. 

Ms.  Greenwood.  I  would  be  happy  to  do  so.  The  fundamental 
science  committee  will  look  at  infrastructure  issues.  One  of  the 
major  concerns  here  is  that  the  structure  of  science  as  it  is  done 
particularly  in  universities  and  some  other  settings  is  changing 
rather  dramatically,  and  there  is  substantial  participation  of  a 
number  of  agencies  in  projects  that  are  very  much  related  to  each 
other,  and  presumably  would  be  using  similar  facilities,  including 
structural  facilities  as  well  as  equipment  and  other  types  of  infra- 
structure support  such  as  computing  and  other  technologies. 

One  of  the  problems  of  developing  an  infrastructure  support  pro- 
gram related  to  a  specific  agency  is  that  programs — you  don't  then 
get  the  full  view  and  understanding  of  how  the  other  agency  pro- 
grams are  developing  and  don't  encourage  the  other  agencies  who 
are  supporting  the  fundamental  research  to  take  a  role  in  ensuring 
that  the  infrastructure  necessary  to  carry  that  research  out  is  ade- 
quately supported. 

So,  there  is  certainly  an  effort  and  an  interest  here  in  developing 
a  strong  infrastructure  support  program,  but  ensuring  that  it  is 
broadly  understood  across  the  agencies  to  require  multi-participa- 
tion. 

I  think  another  issue  here  has  to  do  with  the  very  specific  issue 
related  to  this  year's  budget  situation,  the  fiscal  climate  that  we 
find  ourselves  in  and  NSF,  as  I  am  sure  you  have  heard  from  them 
has  very  strong  feelings  about  investment  in  the  people  and  in  the 
research  as  well  as  investments  in  the  infrastructure  and  I  think 
the  President's  budget  reflects  the  very  difficult  decisions  that  had 
to  be  made  in  a  climate  where  we  couldn't  presumably  secure  the 
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level  of  support  for  infrastructure  renewal  in  a  single  agency  that 
might  help  that  agency,  but  not  necessarily  restrict  the  rest  of  its 
program. 

CIESN 

Mr.  Stokes.  In  fiscal  year  1993,  Dr.  Gibbons,  Congress  included 
$2  million  for  a  pass-through  grant  for  CIESN,  the  Consortium  for 
International  Earth  Science  Network. 

The  budget  seems  to  indicate  those  funds  were  unobligated  at 
the  end  of  1993.  Can  you  tell  us  what  happened  to  those  funds? 

Mr.  Gibbons.  As  you  know,  Mr.  Chairman,  those  funds  were  in- 
tended to  pass  through  the  OSTP  to  the  CIESN  activities.  My  un- 
derstanding is  that  our  transfer  of  these  funds  to  NASA  for  the 
CIESN,  occurred  back  in  July  of  1993.  I  know  that  in  September, 
we  received  a  letter  from  NASA  that  notified  us  they  had  received 
and  accepted  the  $2  million  so  that  transfer  occurred  as  of  Septem- 
ber 23rd,  1993. 

We  effected  the  transfer  back  in  July  and  that  transfer  we  did 
inform  the  subcommittee  staff  at  that  time  in  late  July. 

Now,  we  followed  up  in  March  of  this  year  to  NASA  head- 
quarters and  they  indicated  that  the  $2  million  had  been  applied 
to  the  CIESN  activity.  In  checking  with  NASA  yesterday  we  are 
still  a  little  bit  uncertain  what  exactly  happened  at  year  end  in 
terms  of  how  those  funds  were  committed,  but  the  transfer  from 
OSTP  to  NASA  occurred  in  July  and  in  September. 

LANDSAT 

Mr.  Stokes.  The  1995  budget  request  assumes  termination  of 
the  DOD  component  of  the  joint  NASA  DOD  LANDSAT  7  program. 
The  recently  enacted  Disaster  Supplemental  Appropriations  Act 
transferred  $90  million  of  1994  DOD  funds  for  LANDSAT  7  to 
NASA. 

Did  OSTP  participate  in  this  decision  to  terminate  DOD's  compo- 
nent of  the  LANDSAT  7  program? 

Mr.  Gibbons.  Well,  we  were  in  fact  drawn  into  the  LANDSAT 
issue  for  a  couple  of  reasons.  First  of  all,  you  recall  that  LANDSAT 
6  never  reached  orbit.  It  was  a  great  disaster  because  we  have  two 
LANDSATs  still  up  there,  4  and  5. 

They  are  between  10  and  12  years  old,  and  they  had  something 
like  a  three  year  expected  lifetime,  so  they  are  limping  along.  We 
hope  and  pray  they  will  continue  to  limp  along  for  a  while  because 
it  is  very  important  to  have  continuity  of  data.  At  the  same  time, 
we  have  a  situation  in  the  increasing  constraints  of  resources  and 
a  reexamination  of  priorities  within  DOD  about  where  they  were 
going  to  optimize  their  resources  and  they,  as  a  result  of  that,  stat- 
ed that  their  priority  for  LANDSAT  in  terms  of  being  a  full  partner 
in  the  funding  and  development  of  this  was  not  what  it  had  been 
before.  So  we  had  a  natural  situation  for  the  National  Science  and 
Technology  Council  to  get  the  people  from  DOD  and  NASA  and 
NOAA  together,  those  engaged  in  putting  up  and  operating  these 
kinds  of  satellites  as  well  as  users  within  the  government  such  as 
Agriculture,  Interior  and  other  agencies,  to  try  to  see  what  would 
be  the  most  effective  way  to  go  from  here  given  the  fact  that  DOD 
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finally  wanted  to  use  LANDSAT  information,  and  wanted  to  re- 
move themselves  as  full  partner. 

And  through  this  interagency  effort,  we  did  develop  a  solution 
which  we  feel  is  correct.  Namely  that  the  Department  of  Defense 
will  transfer  their  present  activities  in  the  LANDSAT  construction 
to  NASA.  NASA  will  then  undertake  the  responsibility  to  build 
that  satellite  in  time  to  get  it  up  so  we  have  data  continuity  as  well 
as  allow  NOAA  to  become  the  operating  agency  for  the  satellite  it- 
self, with  DOD  then  remaining  as  a  user  but  not  as  a  full  partner 
in  this  activity. 

We  believe  we  have  a  full  consensus  on  this  way  to  proceed  and, 
within  the  last  couple  of  weeks,  have  circulated  at  the  deputy's 
level  a  draft  of  presidential  decision  memorandum  which  we  hope 
will  be  forthcoming  very  shortly.  This  memorandum  will  confirm 
this  is  the  way  to  get  LANDSAT  7  up  and  operating  with  data  con- 
tinuity and  service  the  many  governmental  requirements  for  this 
satellite  as  well  as  the  private  sector  and  those  needs  of  other  State 
governments,  for  example. 

Mr.  Stokes.  Was  there  any  concern  here  that  NASA  already  has 
more  on  its  plate  than  it  can  fund? 

Mr.  Gibbons.  Well  NASA  was  a  partner  in  this  process  with 
DOD  and  we  feel  that  the  transfer  to  NASA  of  the  full  responsibil- 
ity— of  course  the  thing  is  relatively  well  along  in  terms  of  the  con- 
figuration and  the  construction  of  the  satellite — is  the  best  way  to 
accommodate  the  changes  that  have  occurred  over  the  past  year  in 
terms  of  DOD's  priorities  that  arose  as  you  know  from  their  Bot- 
toms Up  Review. 

COMPENSATION  FOR  DETAILEES 

Mr.  Stokes.  Let  me  ask  you  about  some  language  that  OSTP  is 
now  requesting  be  carried  in  the  1995  Appropriations  Act. 

Back  in  1994,  the  Appropriations  Act  contained  requested  lan- 
guage that  OSTP  reimburse  other  agencies  for  not  less  than  one- 
half  of  a  person  compensation  cost  of  individuals  detailed. 

Mr.  Gibbons.  Yes,  sir. 

Mr.  Stokes.  This  language  has  been  carried  across  for  a  number 
of  years.  Last  November  the  Administration  requested  that  proviso 
be  eliminated  from  the  1994  act  to  permit  OSTP  to  perform  its  ex- 
panded functions  more  effectively.  We  did  that  in  the  recent  enact- 
ing of  the  Disaster  Supplemental  Appropriations  Act.  I  guess  the 
question  is,  why  are  you  requesting  similar  language  in  the  1995 
act. 

Mr.  Gibbons.  Yes,  sir.  Well,  Mr.  Chairman,  as  you  recall,  during 
1994,  the  budget  for  OSTP,  I  think  by  lack  of  full  information 
about  where  the  numbers  were  coming  from  was  cut  pretty  heavily 
on  the  House  side  for  our  1994  appropriation.  To  the  point  that 
with  the  assistance  of  this  committee,  we  suggested  that  if  we 
could  be  relieved  during  that  fiscal  year  of  the  cost  of  having  to  re- 
imburse agencies  for  at  minimum  half  of  the  detailee  costs  that  it 
would  enable  us  to  get  through  the  year  and  survive  in  this  transi- 
tional year. 

Now,  in  the  course,  at  the  time  I  faced  this  issue  last  fall,  I  really 
felt  that  if  we  could  be  permanently  relieved  of  the  cost  of  sending 
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money  back  to  the  agencies  for  the  loan  of  some  of  their  people  that 
would  make  our  lives  simpler. 

In  reflecting  further  on  it  and  in  the  reality  of  our  trying  to  re- 
cruit people  to  fill  those  roles  of  detailees,  with  agencies  increas- 
ingly under  their  own  stress  of  support,  and  in  my  dialogues  with 
the  0MB  that  has  the  philosophy  that  the  user  ought  to  pay,  I 
have  changed  my  position  on  this  matter,  and  I  feel  that  partial  re- 
imbursement is  probably  a  very  wise  management  strategy. 

Partial  reimbursement  means  it  is  in  the  self-interests  of  that 
agency  to  lend  someone  to  us,  but  it  is  also  in  our  self-interests  to 
obtain  that  kind  of  help.  So  it  enables  me  to  help  bring  the  kind 
of  people  in  that  I  am  desperately  wanting  and  that  I  might  not 
be  able  to  do  unless  I  was  able  to  do  partial  reimbursement,  so  for 
1995  and  beyond  I  am  prepared  now  to  say  that  I  think  this  is  a 
reasonable  and  defensible  user  pay  philosophy  even  though  it  does 
mean  $.5  million  that  I  would  love  to  have  someone  else  pay  for, 
but  I  think  it  is  appropriate  in  the  budget,  Mr.  Chairman. 

Mr.  Stokes.  How  many  unreimbursed  detailees  are  currently  on 
board? 

Mr.  Gibbons.  The  answer  is  two. 

Mr.  Stokes.  And  how  many  unreimbursed  detailee  FTEs  do  you 
anticipate  in  1994? 

Mr.  Gibbons.  Sort  of  hard  to  say  except  it  is  getting  tougher  to 
get  people  on  reimbursed  details,  so  I  would  guess  if  anything  that 
number  is  going  to  drop  rather  than  increase. 

consultants  of  ostp 

Mr.  Stokes.  How  many,  if  any,  unpaid  consultants  are  currently 
on  board? 

Mr.  Gibbons.  You  mean  unpaid  for  by  OSTP? 

Mr.  Stokes.  Yes. 

Mr.  Gibbons.  We  have  a  few  volunteers,  people  who  come  in  and 
help  with  correspondence  and  telephones  and  other  things,  and  we 
are  very  grateful  for  that  kind  of  support  that  people  have  been 
giving  us.  We  have  10  fellows. 

Ms.  Ferguson.  When  you  talk  consultants,  we  have  three  con- 
sultants and  they  are  all  compensated.  We  don't  have  any  consult- 
ants that  are  uncompensated. 

Mr.  Gibbons.  Yes.  You  were  missing  "uncompensated  by  OSTP." 
That  is  why  I  was  mentioning  things  like  our  fellows.  For  instance, 
we  have  several  fellows  from  the  scientific  societies  who  come  with 
their  way  paid  to  work  in  government  for  a  year  and  that  gives  us 
a  great  deal  of  help,  too. 

Mr.  Stokes.  The  justification  indicates  that  part  of  the  increase 
requested  would  enable  OSTP  to  fill  positions  previously  left  vacant 
because  of  budgetary  constraints.  How  many  FTEs  are  we  talking 
about? 

Ms.  Ferguson.  Well,  for  FY  '94  we  have  two  FTEs  that  will 
remaine  vacant  and  then  one  of  the  consultant  positions  will  be 
limited  to  a  certain  amount  of  hours  for  the  year  that  we  can  com- 
pensate them  for.  Partial  vacancies  will  equal  approximately  one 
FTE. 

Mr.  Stokes.  And  what  is  the  current  paid  emplojmient  at  OSTP? 
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Ms.  Ferguson.  We  have  38.  But  actually  three  of  those  individ- 
uals are  three  consultants  that  really  only  equal  to  one  FTE  man 
year  worth  of  effort. 

Mr.  Stokes.  Okay. 

Mr.  Lewis,  anything  further? 

Mr.  Lewis.  Nothing  further,  Mr.  Chairman. 

Mr.  Stokes.  All  right. 

Dr.  Gibbons,  that  completes  and  concludes  our  hearing  for  this 
morning.  We  appreciate  very  much  your  appearance  and  testimony 
here.  I  think  we  had  a  good  hearing. 

Mr.  Gibbons.  Mr.  Chairman,  I  want  to  thank  you  and  the  com- 
mittee for  the  attention  you  give  this  little  group  of  folks.  We  are 
working  our  hearts  out  to  try  to  do  what  we  think  is  going  to  be 
helpful  for  you,  but  we  also  very  much  appreciate  these  annual  op- 
portunities to  go  over  it  with  you,  and  we  look  forward  to  working 
with  you  in  the  coming  years.  It  is  not  going  to  be  an  easy  year. 

Mr.  Stokes.  Thank  you  very  much,  Dr.  Gibbons.  It  is  a  pleasure. 
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April  22.  1994 


RESPONSE  TO  QUESTIONS 

SUBCOMMITTEE  ON  VA,  HUD,  AND  INDEPENDENT  AGENCIES 

COMMITTEE  ON  APPROPRIATIONS 

U.S.  HOUSE  OF  REPRESENTATIVES 


QUESTION:   Please  clarify  the  nature  of  the  pause  on  indirect  costs. 

ANSWER:    For  FY  1995,  the  Administration  proposes  to  instruct  university  and  nonprofit 
grantees  not  to  seek  additional  payments  for  overhead  above  amounts  claimed  in  FY  1994. 
This  provision  will  apply  only  to  those  institutions  which  reported  outlays  in  excess  of  $10 
million  in  FY  1994,  and  will  not  affect  institutions  which  did  not  receive  funds  prior  to  FY 
1995,  or  those  claiming  overhead  payments  below  their  FY  1994  level.   The  savings  the 
Administration  expects  to  achieve  will  amount  to  less  than  1  percent  of  total  federal  support 
to  the  university  and  non-profit  research  enterprise,  and  less  than  5  percent  of  the  amount 
now  claimed  for  overhead  costs  in  these  institutions. 

Most  academic  research  grants  are  issued  by  six  agencies:  HHS  (54%);  NSF  (15%);  DOD 
(12%);  NASA  (6%);  DOE  (5%);  and  Agriculture  (4%).  We  expect  savings  attributable  to 
an  agency  will  accrue  at  levels  commensurate  with  spending. 

This  one  year  pause  will  provide  time  for  the  Council  of  Economic  Advisers,  the  Office  of 
Science  and  Technology  Policy,  and  the  Office  of  Management  and  Budget,  with  advice  from 
affected  institutions,  to  conduct  a  comprehensive  review  with  the  purpose  of  improving  the 
incentives  that  govern  overhead  payments  for  a  wide  range  of  Federal  grantees  and 
contractors. 


QUESTION:   How  much  of  the  "pause"  savings  come  from  NSF7 

ANSWER:  It  is  estimated  that  approximately  $27  million  of  the  total  $150  million  savings 
derived  from  the  "pause"  would  be  realized  through  NSF-supported  research  conducted  by 
universities  and  non-profit  institutions. 


QUESTION:   Does  the  pause  apply  to  contracts  as  well  as  grants? 

ANSWER:    Language  in  the  Administration's  budget  proposal  calls  for  the  pause  to  be 
applied  to  university  and  non-profit  research  grantees.  However,  it  is  anticipated  that  the  one- 
year  review  of  the  incentives  to  reduce  overhead  costs  will  include  examination  of  a  wide 
range  of  Federal  grantees  and  contractors 
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QUESTION:  What  is  OSTP  doing  to  increase  the  number  and  grade  of  African-Americans 
specifically?   I  am  interested  in  Hispanics  as  well. 

ANSWER:  As  you  know,  OSTP  spent  a  significant  portion  of  last  year  recruiting  candidates 
for  subcabinet  positions  requiring  scientific  or  technical  expertise.    You  can  now  see,  in  the 
senior  science  and  technology  policy  positions  of  the  Federal  Government,  the  many  faces  of 
this  great  nation,  an  accomplishment  that  will  greatly  enhance  the  ability  to  develop  and 
implement  effective  programs  for  the  benefit  of  all  our  people.    In  the  course  of  recruiting 
for  subcabinet  positions  and  scientific  and  technical  advisory  committees,  we  have  vastly 
expanded  our  links  to  historically  black  universities  and  emerging  centers  of  Hispanic 
scientific  expertise.    Some  of  the  individuals  recruited,  for  instance  Dr.  Johnetta  Cole, 
President  of  Spelman  College,  have  specifically  agreed  to  help  OSTP  locate  minority 
candidates  for  our  senior  science  and  technology  policy  positions.    We  also  now  have  an 
important  connection  with  the  University  of  Texas  at  El  Paso,  which  has  more  Hispanic 
engineers  and  minority  technical  graduates  than  any  other  American  university.    In  addition, 
we  are  receiving  employee  candidates  from  the  Society  for  Advancement  of  Chicanos  and 
Native  Americans  in  Science.   With  our  growing  network,  we  expect  much  greater  success  in 
recruiting  minority  employees  for  senior  OSTP  positions. 


QUESTION:  What  is  the  status  of  U.S.  participation  in  UNESCO 


ANSWER:   The  United  Nations  Educational,  Scientific,  and  Cultural  Organization 
(UNESCO)  has  180  countries  as  members.   The  U.S.  withdrew  from  UNESCO  in  December 
1984  due  to  excessive  poiiticization  and  poor  management  of  the  organization.    Since  the 
election  of  Spanish  biochemist  Federico  Mayor  as  Director  General  in  1987,  and  subsequent 
reelection  in  1993,  UNESCO  has  made  significant  progress  in  solving  these  problems.    GAO 
conducted  a  study  in  June  1992,  with  a  follow-up  report  in  March  1993,  and  concluded  that 
UNESCO  had  reformed  its  management. 

An  interagency  working  group  met  in  June  1993  and  concluded  that  the  U.S.  should  reenter 
UNESCO  provided  that  funds  could  be  found.   A  final  decision  on  this  question  will  soon  be 
made. 

The  U.S.  scientific  community  maintains  significant  professional  contact  with  UNESCO 
science  programs  via  the  non-governmental  International  Council  of  Scientific  Unions,  a 
partnership  which  Director  General  Mayor  has  promoted. 
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April  22,  1994 


RESPONSES  TO  WRITTEN  QUESTIONS  SUBMITTED  BY 
REPRESENTATIVE  DELAY 


Question  1:  Considering  the  commitment  the  President  has  made  to  building  the  space 
station,  how  do  you  intend  to  convey  the  message  to  Congress  that  science  programs  are 
in  fact  not  being  "eaten  aiive"  by  the  space  station? 

The  Administration  initiated  the  space  station  redesign  to  reduce  costs  and  restructure  the 
program  to  maintain  a  balanced  program  within  NASA.    Under  the  previous  Space  Station 
Freedom  program  annual  expenditures  were  estimated  at  approximately  $3  billion;  the 
restructured  program's  annual  budget  is  significantly  less  at  $2.1  billion  over  the  next  5 
years.   This  step  alone  has  reduced  what  would  have  been  an  undue  stress  on  the  overall 
budget  of  the  agency,  including  science  programs.   The  Administration  will  continue  to 
support  a  strong  space  science  program  within  the  context  of  our  overall  goal  of  reinventing 
NASA.    Because  the  current  budget  environment  is  so  constrained,  it  is  more  important  than 
ever  for  NASA  to  focus  on  smaller,  less  costly,  more  frequent  science  missions.   We  are 
encouraged  by  the  direction  Administrator  Goldin  has  taken  in  this  respect  and  will  continue 
to  support  innovative  approaches  to  accomplishing  good  science  at  less  cost.    It  is  also 
important  to  note  that  the  Space  Station  will  itself  serve  as  a  unique  platform  and  on-orbit 
research  facility  for  critical  life  sciences  and  microgravity  research,  two  areas  of  interest  to 
the  scientific  community.    1  will  continue  to  advise  the  President  to  support  the  program  we 
have  proposed  that  retains  a  realistic  balance  between  space  science,  human  space  flight, 
aeronautics  and  Mission  to  Planet  Earth. 


Question  2:   How  important  does  this  Administration  feel  the  VA/HUD  budget  allocation 
is  in  terms  of  its  support  for  space  station?    If  the  overall  NASA  budget  is  cut  beyond 
what  some  Members  have  said  is  necessary  for  their  support  for  station,  what  will  the 
Administration's  message  be  to  those  Members? 

The  Administration  is  aware  of  the  difficult  choices  that  the  Congress  faces  in  the  602(b) 
allocation  process  and  welcomes  the  opportunity  to  highlight  the  importance  of  the  space 
station  urogram  in  this  context.   We  urge  the  Congress  in  the  strongest  terms  to  fully  allocate 
funds  to  meet  the  President's  budget  for  the  VA/HUD  subcommittee.   This  subcommittee 
will  be  a  key  element  in  advancing  many  of  the  Administration  initiatives.    In  this  context, 
the  Administration  places  a  high  priority  on  fully  funding  the  NASA  budget.   The  space 
station  program  is  an  initiative  that  we  cannot  afford  to  cut.    We  intend  to  clearly  convey  this 
message  to  Members  as  a  priority  program  for  the  President. 
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Question  3:  How  many  people  are  responsible  for  handling  space  issues  in  OSTP?  How 
are  you  planning  to  allocate  responsibilities  so  that  space  issues  have  sufficient  focus?  How 
does  this  configuration  compare  to  the  focus  provided  under  the  Space  Council?  How  do 
you  plan  to  marshall  your  resources  to  ensure  that  funding  for  space  station  passes  the 
House  this  year? 


ANSWER:   In  November  of  last  year.  President  Clinton  established  a  single  Cabinet-level 
policy  council   —  the  National  Science  and  Technology  Council  (NSTC)  -  to  merge  the 
responsibilities  of  a  number  of  previously-existing  science  and  technology  policy 
mechanisms,  including  the  National  Space  Council.   President  Clinton's  decision  to  create  a 
National  Science  and  Technology  Council  reflects  his  commitment  to  strengthen  the  science 
and  technology  policy  structure  within  the  White  House  as  well  as  his  desire  to  see  all  of 
science  and  technology  given  a  much  more  prominent  place  in  this  Administration.   The 
NSTC  was  established  to  elevate  the  role  of  all  science  and  technology  policy  in  decision 
making,  including  space  policy. 

As  Assistant  to  the  President  for  Science  and  Technology,  it  is  my  responsibility  to  support 
and  direct  the  operations  of  the  NSTC,  and  coordination  of  space  policy  through  the  NSTC  is 
a  high  priority  for  my  office.   On  a  day  to  day  basis,  there  are  at  least  10  people  within 
OSTP  who  are  involved  in  substantial  space  technology  or  program-  related  activities.   Each 
of  the  Associate  Directors  in  Technology,  Science,  National  Security  and  International,  and 
Environment  brings  their  own  unique  contribution  to  the  maintenance  and  oversight  of  the 
civilian  and  military  aeronautics  and  space  programs,  with  the  Associate  Director  for 
Technology  carrying  the  lead  responsibility  for  NASA.    In  addition  to  the  Associate 
Directors  and  their  division  staffs,  there  is  also  an  Assistant  Director  for  aeronautics  and 
space  who  works  to  coordinate  aeronautics  and  space  activities  among  the  four  divisions  and 
to  ensure  that  there  is  adequate  information  flow  and  coordination  among  the  other  relevant 
White  House  entities  such  as  0MB,  NEC,  and  the  NSC. 

Within  the  area  of  space  policy,  the  international  space  station  is  a  high  priority  for  the 
Administration.    Throughout  the  past  15  months,  OSTP  has  coordinated  the  White  House 
review  of  the  space  station  redesign  effort,  and  OSTP  will  continue  to  coordinate 
Administration  efforts  to  gain  Congressional  support  for  the  redesigned  international  space 
station.     Currently,  that  effort  includes  the  Office  of  the  Vice  President,  the  National 
Security  Council,  the  National  Economic  Council,  the  Office  of  Management  and  Budget, 
and  a  number  of  Federal  departments  and  agencies.    I  look  forward  to  working  with  the 
Committee  to  support  this  very  important  initiative. 
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Question  4:   Why  are  you  so  resistant  to  supporting  [SSTO]  this  type  of  technology? 
Have  any  decisions  been  made  by  the  Administration  in  terms  of  releasing  this  funding? 

The  Administration  is  not  opposed  to  SSTO  technologies.   OSTP  is  currently  heading  an 
interagency  review  of  space  transportation  policy  which  will  prepare  a  national  strategy  for 
^ace  transportation.    As  part  of  this  strategy,  we  expect  to  address  the  question  of  advanced 
technologies,  such  as  single-stage-to-orbit.   This  is  an  interesting  technology  that  could 
reduce  launch  costs,  although  initial  development  costs  could  be  high.    A  level  of  investment 
that  will  enable  us  to  verify  the  appropriate  technologies  and  demonstrate  this  concept  is 
being  considered  as  part  of  our  policy  review.    It  is  important,  in  my  view,  that  we  have  all 
the  facts  at  our  diqx)sal~particularly  those  regarding  technical  risk  and  cost— before  any 
decision  is  made  to  proceed  with  a  new  vehicle  development.    In  the  current  constrained 
funding  environment,  this  is  the  most  prudent  course.    It  does  not  mean  we  are  opposed  to 
SSTO  technologies.   We  support  an  approach  which  will  verify  the  SSTO  technologies  which 
we  will  need  in  order  to  make  an  informed  decision. 


Question  5:   Have  you  reviewed  the  NASA  "Access  to  Space"  report?   What  does  the 
Administration  think  of  NASA's  recommendation? 

The  NASA  "Access  to  Space"  report  is  being  considered  within  the  context  of  OSTP's  space 
transportation  review.  Again,  we  believe  there  are  a  number  of  technology  and  cost  issues 
that  need  to  be  addressed  before  a  commitment  to  a  new  vehicle  development  and  retirement 
of  the  existing  Shuttle  and  ELVs  could  be  made.  Until  we  have  fully  addressed  those  issues, 
it  is  premature  to  adopt  any  one  particular  SSTO  concept  (i.e.,  vertical  take  and  landing  vs. 
vertical  take  off  and  horizontal  landing).  We  believe  the  NASA  report  has  provides  a  useful 
starting  point  for  continued  discussion  on  SSTO  options. 
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L   GENERAL  STATEMENT 

Executive  Office  of  the  President 
Office  of  Science  and  Technology  Policy 


The  National  Science  and  Technology  Policy,  Organization,  and  Priorities  Act  of 
1976  (Public  Law  94-282)  mandates  that  OSTP  shall: 

Advise  the  President  and  others  within  the  Executive  Office  of  the  President 

on  the  impacts  of  science  and  technology  on  domestic  and  international  affairs; 

Evaluate  the  scale,  quality,  and  effectiveness  of  the  Federal  effort  in  science 

and  technology; 

Lead  an  interagency  effort  to  develop  and  implement  sound  science  and 

technology  policies  and  budgets; 

Work  with  the  private  sector  to  ensure  Federal  investments  in  science  and 

technology  contribute  to  economic  prosperity,  environmental  quality,  and 

national  security; 

Build  strong  partnerships  among  Federal,  State,  and  local  governments  and  the 

scientific  community. 

OSTP's  Senate-confirmed  Director  also  serves  as  Assistant  to  the  President  for 
Science  and  Technology  Policy.     In  this  role,  he  supports  the  President's  National  Science 
and  Technology  Council  (NSTC),  which  has  responsibility  for: 

coordinating  the  science  and  technology  policy  making  process; 

ensuring  science  and  technology  policy  decisions  and  programs  are  consistent 

with  the  President's  stated  goals; 

helping  to  implement  and  integrate  the  President's  science  and  technology 

policy  agenda  across  the  Federal  government; 

ensuring  science  and  technology  are  considered  in  development  and 

implementation  of  all  Federal  policies  and  programs;  and 

furthering   international  cooperation  in  science  and  technology. 

The  NSTC  is  the  President's  mechanism  for  directing  Federal  R&D  activities  and  for 
developing  a  strategy  for  science  and  technology  investments  by  the  Federal  government  that 
integrates  agency  missions  with  national  goals.    OSTP  staff  help  fulfill  these  responsibilities 
by  forming  interagency  teams  that  combine  the  talents  of  the  Federal  departments  and 
agencies  responsible  for  science  and  technology  policies  and  programs.    These  teams  work 
closely  with  the  private  sector  to  develop  program  goals  and  implementation  plans. 

A  Senate -confirmed  Associate  Director  leads  each  of  OSTP's  four  divisions: 

Technology  Division 

The  Technology  Division  leads  the  White  House  effort  to  develop  and  implement 
federal  policies  for  technology  that  foster  its  contributions  to  national  goals  such  as 
economic  prosperity,  environmental  quality,  and  national  security.    Priorities  include: 
redirecting  the  U.S.  space  and  aeronautics  program,  including  the  space  station; 
sustaining  U.S.  leadership  in  defense  technology  while  increasing  the  focus  on  dual 
use  and  civilian  technologies;  improving  education  and  training  in  formal  school 
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settings  and  on  the  job;  facilitating  development  and  dissemination  of  advanced 
manufacturing  technologies;  and  accelerating  development  and  adoption  of  advanced 
computational  and  communications  technologies. 

Science  Division 

The  Science  Division  leads  the  White  House  effort  to  ensure:    1)  the  U.S.  continues 
to  maintain  global  leadership  in  the  physical,  life,  and  social  sciences;  and  (2)  science 
continues  to  provide  support  for  successful  resolution  of  a  nimiber  of  our  most 
important  problems  in  the  areas  of  health,  agriculture,  the  economy,  energy,  social 
well-being,  education,  and  national  security.   The  Division  will  focus  on  the  broad, 
generic  questions  of  science  and  on  "cutting  edge"  research  that  transcends  traditional 
scientific  boundaries. 

Environment  Division 

The  Environment  Division  leads  the  White  House  effort  to  develop  a  sound,  scientific 
and  technical  underpinning  for  environmental  policies  and  to  integrate  environmental, 
energy,  and  economic  policies.   Issues  addressed  include  global  climate  change,  ozone 
depletion,  loss  of  biological  diversity,  desertification,  deforestation,  pesticides  and 
toxic  substances,  urban  and  regional  air  quality,  water  quality,  hazardous  and  solid 
waste,  and  marine  pollution.    The  Division  also  has  responsibility  for  promoting  risk 
analysis  and  environmental  education  programs. 

National  Security  and  International  Affairs  Division 

The  National  Security  and  International  Affairs  Division  leads  the  White  House  effort 
to  bring  scientific  and  technological  realities  and  opportunities  to  bear  on  national 
security  policy  and  to  shape  and  coordinate  policies  for  international  cooperation  in 
science  and  technology.     The  national  security  agenda  includes  focus  on:     technical 
aspects  of  arms  control,  disarmament,  and  nonproliferation  policy;  technology  transfer 
and  related  export  control  policies;  defense  and  intelligence  technology;  and  science 
and  technology  to  promote  political  and  economic  reform  in  the  former  Soviet  Union. 
The  international  agenda  includes:  1)  using  U.S.  leadership  in  S&T  to  support  foreign 
policy  objectives;  2)  strengthening  American  S&T  in  the  context  of  an  increasingly 
interdependent  world;  3)  using  international  cooperation  in  S&T  to  support  domestic 
economic  and  competitiveness  agendas;  4)  coordinating  the  international  aspects  of 
R&D  funding;  and  5)  negotiating  and  implementing  bilateral  science  and  technology 
agreements  and  organizing  U.S.  participation  in  the  Organization  for  Economic 
Cooperation  megascience  forum  and  in  bilateral  S&T  commissions. 


444 


II.    SUMMARY  OF  REQUEST 


OSTP  requests  $5  million  for  FY  1995.   The  requested  amount  would  allow  OSTP  to 
fulfill  its  responsibilities  in  a  White  House  commited  to  an  increased  role  for  science  and 
technology  in  national  and  international  affairs.    It  also  acconunodates  an  increased  workload 
resulting  from  the  White  House  decision  to  merge  the  staff  functions  of  the  National  Space 
Council  and  the  National  Critical  Materials  Council  into  OSTP. 

The  requested  FY  1995  budget  will  support  the  Director  and  four  Associate  Directors 
plus  a  staff  of  35  seasoned  professionals  with  diverse  training  and  experience.    This 
configuration  is  essential  given  the  number  of  issues  addressed  by  OSTP  and  the  need  for 
flexible  response  to  emerging  priorities.    OSTP  will  also  utilize  up  to  6  detailees  from  other 
agencies  to  fulfill  staffmg  needs  in  very  specialized  science  and  technology  areas. 

Increased  personnel  compensation  costs  make  the  greatest  demand  on  OSTP's  budget. 
We  are  tightening  our  belts--e.g.,  we  delayed  filling  certain  positions  and  limited  consultant 
work  hours  in  order  to  absorb  the  4.23%  locality  pay  increase  in  FY  1994--but  further  cuts 
in  this  area  will  severely  diminish  our  effectiveness.    In  addition,  OSTP  has  complied  with 
the  requirement  to  reduce  administrative  expenses. 

OSTP  has  a  critical  role  to  play  in  coordinating  science  and  technology  policy  for  the 
Executive  Branch.   The  budget  requested  for  Fiscal  Year  1995  would  enable  OSTP  to 
support  the  President's  objectives  for  science  and  technology  by  making  it  possible  to  attract 
and  retain  a  permanent  staff  with  the  breadth  of  experience  and  expertise  to  do  the  job. 
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Executive  Office  of  the  President 
Office  of  Science  and  Technology  Policy 


BUDGET  OVERVIEW 

(in  thousands  of  dollars) 


Enacted 
FY  1993 


Enacted 
FY  1994 


Request 
FY  1995 


Net  Change 
FY  94-95 


Budget  Authority: 
Appropriation 


$6,225 


$4,450 


$5,000 


+$550 


FTE  Employment: 
FTP 
Other  than  FTP 

Total  FTE 


43 
_Q 

43 


40 
_Q 

40 


40 
_Q 

40 


0 
(2 


Detailee  Employment 


II 


78-961  0-94-16 
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HI.    APPROPRIATION  LANGUAGE 


Executive  Office  of  the  President 
Office  of  Science  and  Technology  Policy 


Salaries  and  Expenses 

For  necessary  expenses  of  the  Office  of  Science  and  Technology  Policy,  in  carrying  out  the  purposes 
of  the  National  Science  and  Technology  Policy,  Organization,  and  Priorities  Act  of  1976  (42  U.S.C. 
6601  and  6671),  hire  of  passenger  motor  vehicles,  services  as  authorized  by  5  U.S.C.  3109,  not  to 
exceed  $2,500  for  official  reception  and  representation  expenses,  and  rental  of  conference  rooms  in  the 
District  of  Columbia  [$4,450,000]  $5,000,000:    Provided,  That  the  Office  of  Science  and  Technology 
Policy  shall  reimburse  other  agencies  for  not  less  than  one-half  of  the  personnel  compensation  costs  of 
individuals  detailed  to  it.     (Departments  of  Veterans  Affairs  and  Housing  and  Urban  Development, 
and  Independent  Agencies  Appropriations  Act,  1994.) 


449 


Executive  Office  of  the  President 
Office  of  Science  and  Technology  Policy 

Program  and  Performance 


The  Office  of  Science  and  Technology  Policy  (OSTP)  provides  advice  and  recommendations  to  the 
President  concerning  policies  in  science  and  technology  and  on  the  utilization  of  science  and 
technology  in  addressing  important  national  problems.   The  OSTP  operations  include  support  to  other 
Executive  Office  of  the  President  organizations  on  issues  with  science  and  technology  considerations; 
review  and  analysis,  with  the  Office  of  Management  and  Budget,  of  research  and  development  budgets 
for  all  Federal  agencies;  coordination  of  research  and  development  programs  of  the  Federal 
Government;  coordination  of  the  implementation  of  a  number  of  important  international  science  and 
technology  agreements;  and  other  activities  necessary  to  carry  out  the  duties,  functions,  and  activities 
described  in  Public  Law  94-282,  the  National  Science  and  Technology  Policy,  Organization,  and 
Priorities  Act  of  1976. 
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Salaries  and  Expenses 

Object  Class 

fication  (in  thousands  of  dollars) 

;     IdMUftCWIOB  Bed* 

:      II -2600-0- 1-802 

JLi     '^ 

JL-   ^'^ 

JL-95 

Direct  obligations: 

Personnel  compensation: 

111     Full-time  permanent 

1.363 

2.218 

2,510 

1 1.3    Other  than  full-time  permanent 

365 

88 

ISO 

11.5    Other  personnel  compensation 

73 

40 

98 

11.8    Special  personnel  services 

payments 
11.9    Total  personnel  compensation 

650 

401 

415 

2,451 

2.747 

3,173 

12.1    Personnel  benefits:    Civilian 
Total  Personnel  Compensation 

365 

539 

581 

and  Benefits 
i     Non-Personnel  Expenses: 

2,816 

3,286 

3.754 

j     21.0   Travel  and  transportation  of 

i                  persons 

106 

180 

250 

i     22.0   Transportation  of  things 

5 

5 

5 

23.1    Rental  payments  to  GSA 

430 

485 

497 

23.3    Communications,  utilities,  and 

miscellaneous  charges 

248 

185 

185 

24.0    Printing  and  reproduction 

62 

65 

55 

25.1    Consulting  services 

66 

50 

40 

25.2   Other  services 

99 

64 

64 

26.0   Supplies  and  materials 

49 

70 

70 

31.0   Equipment 
Total  Non-Personnel 

99.0   Subtotal,  direct  obligations 

203 

60 

80 

1,268 

1,164 

1.246 

4,084 

4,450 

5,000 

99.0    Reimbursable  obligations 
99.9   Total  Obligations 

39 

25 

25 

4,123 

4.475 

5,025 
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DETAIL  OF  PERMANENT  POSITIONS 

It 

it 

It 

11-2600-0-1-802 

•«»>   93 

-««94 

MUlM^j 

Executive  Level  II 

1 

1 

1 

Executive  Level  III 

1 

4 

4 

Subtotal 

2 

5 

5 

ES-4 

0 

0 

0 

ES-3 

3 

4 

4 

Subtotal 

3 

4 

4 

GS-I5 

6 

11 

12 

GS-14 

1 

0 

0 

GS-13 

0 

1 

1 

GS-12 

3 

2 

3 

GS-ll 

0 

1 

3 

GS-10 

2 

3 

5 

GS-9 

4 

7 

4 

GS-8 

4 

3 

1 

GS-7 

1 

0 

0 

GS-6 

0 

0 

1 

GS-5 

0 

1 

0 

GS-4 

1 

0 

.  0 

Subtotal 

22 

29 

30 

TOTAL  PERMANENT 

27 

38 

39 
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IV.    EXPLANATION  AND  JUSTIFICATION  OF  CHANGES  BY 
OBJECT  CLASS  FOR  FY  1995 

Executive  Office  of  the  President 

Office  of  Science  and  Technology  Policy 

(in  thousands  of  dollars) 

Total  Increase  Requested  SSSO 

Within  OSTP's  operational  budget,  the  larger  components  of  the  increase  are: 

•  Hiring  up  to  fully  authorized  40  FTE  positions  and  6  Detailees 

•  Assumed  a  1.6%  General  Pay  Raise  in  January  1995 

•  Travel  in  support  of  a  reestablished  Presidential  science  and  technology 
advisory  committee  .  . 

PERSONNEL  COMPENSATION 

FV'94       FV9S 

$3,286       $3,754        Personnel  Compensation  $468 

This  category  includes  funding  to  support  40  full-time  equivalent 
(FTE)  personnel  for  OSTP  and  6  detailees. 

The  requested  increase  of  $468,000  would  enable  OSTP  to   fill 
positions  previously  left  vacant  because  of  budgetary  constraints 
and  scheduled  pay  increases  (grade/step  increases).   OSTP  staff 
must  be  highly-seasoned  professionals  in  scientific  and  technical 
fields,  which  requires  salaries  sufficient  to  attract  needed 
expertise. 

A  general  pay  raise  in  the  amount  of  1 .6%  was  assumed  for 
r,  January  1995.   The  pay  raise  makes  no  assumption  as  to  how  it 

will  be  distributed  between  possible  locality  and  ECI-based 
increases. 

NON-PERSONNEL  EXPENSES 

$    180       $   250        Travel  and  transportation  of  persons  S70 

This  category  supports  the  following: 

(1)  Domestic  travel  associated  with  OSTPs  role  in  Presidential 
science  and  technology  initiatives.    The  Administration's 
commitment  to  timely,  frequent  interaction  with  the  private 
sector  in  developing  and  implementing  policies  and  programs 
necessitates  substantial  domestic  travel. 
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FY '94        FY'9S 

(2)  International   travel  is  associated  with  the  growing  number  of 
bilateral  and  multilateral  agreements  entered  into  with  other 
nations;  travel  associated  with  high-level  international  committee 
meetings;  the  Gore/Chernomyrdin  S&T  Committee;  Joint 
Consultative  Meetings;  the  Organization  for  Economic 
Cooperation  and  Development  (OECD)  meetings;  meetings  with 
United  Nations  organizations;  meetings  in  support  of 
international  assessments  such  as  ozone  depletion,  climate 
change,  and  biodiversity;  global  environmental  issues  and 
research  programs;   etc. 

(3)  Travel  in  support  of  a  Presidential  science  and  technology 
advisory  committee.   OSTP  has  budgeted  for  meetings  of  the  full 
committee  as  well  as  meetings  of  panel  groups  to  address 
specific  topics. 

$      5         $      5        Transportation  of  things  $0 

This  category  supports  shipping  and  Federal  Express  expenses.     This 
request  is  unchanged  from  FY94. 

$  485       $  497        Rental  payments  to  GSA  $12 

An  increase  of  $12,000   is  anticipated  for  FY  1995  rental  payments 
to  GSA.   This  is  the  result  of  the  reallocation  of  space  within  the 
EOF  during  FY  1994. 

$    18S      $    185        Communications,  utilities,  and  miscellaneous  charges  $  0 

This  category  provides  funds  for  commercial  utilities  including 
telephone  services  (AT&T,  FTS);  GSA  utilities;  postage;  rental 
of  outside  conference  rooms;  pagers  and  data  links.   No  increase 
is  anticipated  during  FY  1995. 

$   65         $   55        Printing  and  reproduction  ($10) 

These  funds  provide  for  government  and  commercial  printing 
requirements,  including  reports  to  the  Congress  and 
announcements  in  the  Federal  Register.   The  decrease  of  $  1 0,000 
is  anticipated.   OSTP  plans  on  printing  new  OSTP,  Presidential 
advisory  committee  and  NSTC  brochures  during  FY  1994. 
Such  an  effort  would  not  be  required  in  FY  1995.   The  funds 
requested  are  in  support  of  other  regular  reports  OSTP  expects  to 
generate  in  FY  1995. 


V 

I 
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FY '94      FY '95 

$    SO  $  40        Consulting  Services  ($10) 

Contracting  dollars  are  for  specialized  deliverables  to  fill 
short-term,  highly  specialized  information  needs. 

$    64        $     64        Other  services  $  0 

This  category  includes  the  costs  associated  with  building 
alterations,  equipment  repair,  including  maintenance  contracts, 
training,  health  services,  EOP  Office  of  Administration  services, 
and  representational  fund  expenses. 

$    70  $70        Supplies  and  materials  $  0 

This  category  includes  costs  for  office  supplies,  computer 
supplies  (including  off-the-shelf  software),  and  newspaper/ 
periodical  subscriptions.   No  increase  is  requested  in  FY  1995. 

S   60         $   80       Eouijtmfim  S20 

This  category  includes  equipment  (e.g.,  computers,  telefax 
machines,  copiers,  dictating  equipment,  etc.);  furniture  and 
fixtures;  books;  and  tools  (e.g.,  for  in-house  repair  of 
computers).   The  increase  of  $20,000  is  requested  in  order  to 
purchase  modular  furniture  for  the  new  offices  OSTP  acquired  in 
FY  1994. 

SUMMARY 

$4,450      $5,000  $  550 
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Executive  Office  of  the  President 

Office  of  Science  and  Technology  Policy 

SUMMARY  OF  CHANGES  FROM  FY  1994  TO  FY  1995 

BY  OBJECT  CLASS 

(in  Thousands  of  Dollars) 


FY  1994  BUDGET 

CURRENT  PROPOSED  FY  1995 

Personnel  compensation 
Personnel  benefits 


eases 

Decreases 

$4,450 
$5,000 

S426 

0 

42 

0 

Subtotal,  compensation  and  benefits 


$468 


Travel  and  transportation  of  persons 
Transportation  of  things 
Rental  payments  to  GSA 
Comm.,  util.,  and  misc.  charges 
Printing  and  reproduction 
Consulting  services  ^ 

Other  services 
Supplies  and  materials 
Equipment 


70 

0 

0 

0 

12 

0 

0 

0 

0 

10 

0 

10 

0 

0 

0 

0 

20 

0 

Subtotal,  direct  obligations 


102 


20 


TOTAL 


570 


20 


Net  Increase/Decrease 


550 
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Executive  Office  of  the  President 
Office  of  Science  and  Technology  Policy 

SUMMARY  OF  BUDGET  AUTHORITY  BY  OBJECT  CLASS 

FY  1993-1995 


Personnel  compensation: 
Full-time  permanent 
Other  than  full-time  permanent 
Other  personnel  compensation 
Special  personal  services  payments 
Total  personnel  compensation 

Personnel  benefits:   Civilian 

Total  compensation  and  benents 


i=Y  1993 

1,363 

365 

73 

650 

2.451 
365 


Estimated 
FY  1994 


2,218 
88 
40 

401 

2,747 

539 


BUDGET  OVERVIEW 
(in  thousands  of  dollars) 


Estimated 
FY  1995 


2,510 

150 

98 

41S 

3,173 
S81 


Net  Change 
FY  94-95 


292 
62 
SS 
14 

426 
42 


2,816 


3,286 


3,754 


468 


Travel  and  transportation  of  persons 
Transportation  of  things 
Rental  payment  to  GSA 
Comm.,  util.,  and  misc.,  chgs. 
Printing  and  reproduction 
Consulting  services 
Other  services 
Supplies  and  materials 
Equipment 

Subtotal,  direct  obligations 

Subtotal,  all  obligations 
Reimbursable  obligations 


106 

180 

2S0 

70 

5 

5 

5 

0 

430 

485 

497 

12 

248 

185 

185 

0 

62 

6S 

S5 

(10) 

66 

50 

40 

(10) 

99 

64 

64 

0 

49 

70 

70 

0 

203 

60 

80 

20 

1,268 

1,164 

1,246 

82 

4,084 

4,450 

5,000 

SSO 

39 

25 

25 

Total  all  obligations 


4,123 


4,475 


5,025 


550 
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SUMMARY  OF  ACCOMPLISHMENTS  IN  FY  1993 

Office  of  Science  and  Technology  Policy 

National  Science  and  Technology  Council 

President's  Committee  on  Advisors  on  Science  and  Technology 


The  Clinton  Administration  treats  science  and  technology  as  high-leverage  investments 
in  America's  future.    Investments  in  S&T  contribute  to:    a  growing  economy  with  more 
high-skill,  high- wage  jobs  for  American  workers;  a  cleaner  environment  where  energy 
efficiency,  information  technology,  and  advanced  chemistry  increase  profits  and  reduces 
pollution;  a  stronger,  more  competitive  private  sector  able  to  maintain  U.S.  leadership  in 
critical  world  markets;  an  educational  system  where  every  stadent  is  challenged;  and  an 
inspired  scientific  and  technological  research  community  focused  on  ensuring  not  only  our 
national  security  but  quality  of  life  for  ourselves  and  our  children.    The  most  important 
measure  of  success  will  be  our  ability  to  make  a  difference  in  the  lives  of  the  American 
people,  to  harness  science  and  technology  to  improve  the  quality  of  life  and  the  economic 
strength  of  our  nation. 

The  Office  of  Science  and  Technology  Policy  (OSTP)  supports  these  objectives  by: 
providing  authoritative  scientific  and  technological  information,  analysis,  advice,  and 
recommendations  for  the  President,  for  the  Executive  Branch,  and  for  Congress;  participating 
in  the  formulation,  coordination,  and  implementation  of  national  and  international  policies 
and  programs  that  involve  science  and  technology;  maintaining  and  promoting  the  health  and 
vitality  of  the  U.S.  science  and  technology  infrastructure;  and  coordinating  research  and 
development  efforts  of  the  Federal  government  to  maximize  the  return  on  the  public's 
investment  in  science  and  technology  and  to  ensure  that  resources  are  used  efficiently  and 
appropriately. 

The  Director  of  OSTP  also  serves  as  Assistant  to  the  President  for  Science  and 
Technology  and,  in  that  capacity,  supports  the  activities  of  the  President's  National  Science 
and  Technology  Council  (NSTC),  created  November  23,  1993,  by  Executive  Order.    The 
NSTC  has  responsibility  for: 

•  coordinating  the  science  and  technology  policy  making  process; 

•  ensuring  science  and  technology  policy  decisions  and  programs  are  consistent 
with  the  President's  stated  goals; 

•  helping  to  implement  and  integrate  the  President's  science  and  technology 
policy  agenda  across  the  Federal  government; 

•  ensuring  science  and  technology  are  considered  in  development  and 
implementation  of  all  Federal  policies  and  programs;  and 

•  furthering  international  cooperation  in  science  and  technology. 

OSTP  also  supports  the  President's  Committee  of  Advisors  on  Science  and 
Technology,  which  advises  the  President  and  the  NSTC.    The  following  pages  summarize  the 
activities  of  these  organizations  during  Fiscal  Year  1993. 
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Accomptishments  of  the 
Office  of  Science  and  Teclinology  Policy 


During  FY  1993,  OSTP  reorganized  to  incorporate  President  Clinton's  mandate  to:  1) 
redirect  the  Federal  effort  in  science  and  technology  toward  national  goals;  and  2)  streamline 
White  House  operations.   OSTP,  still  functioning  at  its  FY  1992  staffing  level,  now  fulfills 
its  statutory  responsibilities  as  well  as  the  staff  responsibilities  of  the  National  Space  Council 
and  the  National  Critical  Materials  Council.    OSTP's  new  structure  reflects  this 
Administration's  science  and  technology  priorities. 

A  Senate-confirmed  Associate  Director  heads  each  of  OSTP's  four  divisions.    The 
Technology  Division  also  includes  an  Assistant  Director  for  Technology  and  provides  the 
administrative  base  for  an  Assistant  Director  for  Aeronautics  and  Space  who  calls  on  the 
resources  of  each  Division  to  fulfill  his  responsibilities.   The  Science  Division  includes  an 
Assistant  Director  for  Health  and  Life  Sciences,  an  Assistant  Director  for  Physical  Sciences 
and  Engineering,  and  an  Assistant  Director  for  Social  and  Behavioral  Sciences.   The 
Environment  Division  has  an  Assistant  Director  for  Environment,  and  the  National  Security 
and  International  Affairs  Division  has  an  Assistant  Director  for  Inteniational  Affairs  and  an 
Assistant  Director  for  Science  and  Security.    Each  division  has  a  small,  multidisciplinary 
staff,  and  cross-cutting  issues  are  managed  in  matrix  fashion. 

OSTP's  Director  testified  before  Congress  over  twice  a  month  in  1993,  including  the 
following  statements: 

"  Technology  for  America's  Economic  Growth:    A  New  Direction  to  Build  Economic 
Strength,"   before  the  House  Committee  on  Science,  Space,  and  Technology 

"  Renewable  Energy  Resources,"   before  the  Senate  Subcommittee  on  Toxic  Substances, 
Research  and  Development;  Committee  on  Environment  and  Public  Works 

"  Global  Change,"   before  the  Senate  Conunittee  on  Energy  and  Natural  Resources 

"  Information  Infrastructure  and  the  High  Performance  Computing  and  High  Speed 
Networking  Applications  Act  of  1993,"  before  the  House  Committee  on  Science,  Space,  and 
Technology 

"  The  Administration's  Technology  Policy  and  Small  Business,"  before  the  House  Committee 
on  Small  Business 
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"  The  Technology  and  Industrial  Base  Needed  for  National  Security,"  before  the 
Subcommittee  on  Defense  Technology,  Acquisition,  and  Industrial  Base  of  the  Senate 
Committee  on  Armed  Services 

"  New  Environmental  Technologies,"  before  the  Senate  Committee  on  Environment  and 
Public  Works 

"  Space  Station  Redesign,"  before  the  Subcommittee  on  Veterans'  Administration,  HUD,  and 
Independent  Agencies  of  the  House  Committee  on  Appropriations 

"  Administration's  Technology  Initiatives,"  before  the  Joint  Economic  Committee 

"  Environmental  Technology,"  before  the  Subcommittee  on  Technology,  Environment,  and 
Aviation  of  the  House  Committee  on  Science,  Space,  and  Technology 

"The  Superconducting  Supercollider,"  before  the  Senate  Committee  on  Energy  and  Natural 
Resources 

"The  Gore-Chernomyrdin  Agreements,"  before  the  Subcommittee  on  Space  Science  and 
Applications,  House  conmiittee  on  Science,  Space,  and  Technology 

The  Associate  Director  for  Technology  also  testified,  on  dual  use  technologies,  before  the 
Subcommittee  on  Science,  House  Conmiittee  on  ScieiKe,  Space,  and  Technology. 

The  Director  and  staff  also  played  key  roles  in  screening,  recruiting,  and  interviewing 
candidates  for  subcabinet  posts  in  Departments  and  Agencies  with  responsibilities  for  science 
and  technology  programs. 

During  its  first  months  in  action,  the  "new"  OSTP  led  White  House  efforts  on  several 
issues  of  critical  national  and  international  concern,  including: 

Implementing  the  Technology  Initiatives 

OSTP,  working  closely  with  the  National  Economic  Council,  produced,  for  the 
President  and  the  Vice  President,  one  of  the  seminal  documents  of  the  Clinton 
Administration:    Technology  for  America's  Economic  Growth:    A  New  Direction  to  Build 
Economic  Strength.    This  document  heralds  a  new  era  of  cooperation  between  the  public  and 
private  sectors  in  achieving  national  goals  and  clearly  evinces  our  intention  to  use  the  Federal 
investment  in  science  and  technology  to  further  those  goals.   We  have  established  interagency 
efforts  to  address  issues  of  major  concern,  such  as:   defense  reinvestment  and  conversion; 
patient  capital  and  technology  fmancing;  Federal  support  for  manufacturing  research; 
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technology  for  education  and  training;  government  infrastructure;  space  and  aeronautics; 
partnerships  between  the  National  Laboratories  and  industry;  and  basic  sciences. 

One  early  success  story  in  the  technology  plan  is  the  Information  Infrastructure  Task 
Force  (IITF),  which  is  charged  with  forging  the  Administration's  policy  on 
telecommunications  and  information.   The  task  force  developed  an  integrated  federal  policy 
framework  to  support  a  plan  for  a  national  information  infrastructure.   This  plan  will 
promote  private  research  and  investment  in  a  system  capable  of  vastly  improving  the  way 
information  is  communicated,  stored,  and  processed  in  the  United  States.    In  1993,  the  plan 
led  to  improvements  in:  1)  management  of  the  radio  frequency  spectrum;  2)  the  framework 
for  protecting  intellectual  property;  3)  access  to  government  information;  and  4)  coordination 
of  Federal,  State,  and  local  regulatory  activities. 

OSTP,  working  closely  with  the  Department  of  Commerce  and  other  agencies,  has 
spearheaded  an  effort  to  establish  a  new  cooperative  relationship  with  the  automobile 
industry.   Specifically,  a  major  initiative  was  undertaken  early  in  the  Administration's  tenure 
to  develop  an  understanding  with  car  manufacturers  and  related  businesses  that  would  enable 
joint  pursuit  of  long-term  research  and  development  programs  leading  to  a  "clean  car"  -  one 
that  would  provide  the  amenities  we  enjoy,  such  as  comfort,  safety,  and  performance,  and 
produce  little  or  no  pollution.    In  September  1993,  the  President  signed  an  agreement  with 
the  CEO's  of  the  Big  3  automakers  to  jointly  pursue  a  research  agenda  for  a  car  3-times  as 
fuel  efficient  as  today's  that  can  help  eliminate  pollution  and  dependence  on  foreign  oil 
imports  while  capturing  markets  for  environmentally  sound  technologies  here  and  abroad. 

Defense  Conversion 

OSTP  participated  in  reorganization  of  the  Advanced  Research  Projects  Agency  at  the 
Department  of  Defense  and  helped  launch  the  Technology  Reinvestment  Project  (TRP)  to 
stimulate  the  public  and  private  sector  transition  from  defense  to  dual  use  technologies  that 
have  both  military  and  civilian  applications.   The  TRP  is  an  integrated  effort  by  6 
govenunent  ageitcies.     The  Federal  Government  received  TRP  proposals  firom  teams 
representing  more  than  12,000  companies,  universities  and  local  governments.    Significantly, 
proposals  totaling  over  $8.5  billion  in  matching  private  funds  were  received  in  competition 
for  a  relatively  modest  federal  investment  of  $470  million. 

Redesigning  the  Space  Station 

Almost  immediately  upon  assuming  office,  the  Administration  had  to  determine  the 
merits  of  continuing  the  space  station  program.   OSTP  was  instrumental  in  the 
decisionmaking  process  leading  to  the  decision  to  redesign,  rather  than  discontinue,  the 
program,  and  to  reconfigure  NASA  for  more  effective  and  efficient  management  and 
operations. 
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OSTP  was  the  focal  point  for  White  House  engagement  in  all  phases  of  the  redesign 
effort.   Coordinating  closely  with  the  National  Security  Council,  the  National  Economic 
Council,  the  Office  of  Management  and  Budget,  and  the  Office  of  the  Vice  President,  OSTP 
provided  NASA  with  tte  broad  policy  guidance  necessary  to  cany  out  the  internal  redesign 
effort,  to  incoqwrate  the  frndings  of  the  independent,  blue-ribbon  Vest  Commission  in  its 
final  redesign  decisions,  and,  now,  to  implement  those  decisions  with  our  international 
partners. 

Tntepraring  ■<;rience  and  Technology  with  Envimnmental  Policy 

OSTP  has  made  significant  scientific  and  technical  inputs  to  a  number  of  key 
environmental  actions.   These  include  the  President's  Earth  Day  speech  on  the  stabilization 
of  greenhouse  gas  emissions;  the  development  of  the  U.S.  National  Action  Plan  for 
greenhouse  gas  emissions;  and  the  Northwest  forest  action  plan.    In  addition,  OSTP  is 
playing  a  leadership  role  in  the  development  of  the  1994  World  Meteorological 
Organization/United  Nations  Environment  Program  (WMO/UNEP)  international  ozone 
assessment,  the  1994  WMO/UNEP  Intergovernmental  Panel  on  Climate  Change  (IPCC) 
assessments,  and  the  1994  UNEP  Global  Biodiversity  assessment. 

OSTP  has  also  established  a  senior-level  interagency  conmiittee  to  provide  an 
integrated  science-technology -economics-policy  interface.    The  committee  is  co-chaired  by 
OSTP,  the  Office  of  Environmental  Policy,  aiid  the  Council  of  Economic  Advisors  and  will 
fiuKtion  as  a  bridge  between  science  and  policy  by  developing  integrated  assessments  of  key 
environmental  issues.. 

OSTP  is  committed  to  providing  the  leadership  needed  to  revitalize  the  space 
programs  essential  to  global  climate  change  research.   OSTP  established  an  interface  to 
NASA's  Earth  Observing  System  Date  Information  System  (EOSDIS)  and  also  provided 
support  toward  organization  of  a  National  Academy  of  Science  panel  on  EOSDIS  and  assisted 
in  writing  the  charge  to  Academy  members  and  suggested  that  a  Blue  Ribbon  panel  be 
appointed  to  emphasize  the  importance  of  this  issue. 

The  devastating  floods  along  the  Mississippi  River  and  its  tributaries  generated  a 
major  effort  by  OSTP  to  insert  environmental  science  and  technology  into  post-flood  plans  to 
reclaim  the  flooded  lands  and  reestablish  the  flood  control  systems.   OSTP  worked  closely 
with  0MB,  the  Office  of  Environmental  Policy,  and  many  Executive  Branch  agencies  to 
ensure  the  Federal  Govermnent's  rapid,  compassionate  responses  did  not  unnecessarily 
foreclose  any  long-term  options  for  wise  redevelopmem  of  the  damaged  areas.   An 
interagency  Scientific  Assessmeiu  and  Strategy  Team  was  established  to  examine  the 
scientific  issues  associated  with  short-  and  long-term  flood  recovery  and  to  develop  criteria 
for  policy  and  fiinding  priorities. 
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OSTP  worked  with  other  federal  agencies  to  establish  the  Electric  and  Magnetic 
Fields  Interagency  Committee  which  was  mandated  by  the  Comprehensive  National  Energy 
Policy  Act  of  1992.     After  review  of  the  legislation  OSTP  worked  with  the  appropriate 
agencies  to  assign  representatives,  outline  the  committee  program  and  products.    Co-chairs 
from  DOE  and  NIEHS  were  subsequently  selected  to  carry  out  the  mandated  program  as 
charged. 

Enhancing  National  Security 

OSTP  has  contributed  significantly  to  an  examination  of  policies  toward  the  Former 
Soviet  Union  where  science  and  technology  play  a  critical  role.    It  has  assessed  the  technical 
aspects  of  dismantlement  of  nuclear  forces  and  testing  of  nuclear  warheads,  reviewed 
evolving  technology  transfer  policies,  assessed  nonproliferation  goals  and  strategies,  and 
evaluated  the  Russian  technical  brain  drain. 

The  post-Cold  War  environment  has  dramatic  implications  for  U.S.  intelligence 
resources.    OSTP  worked  with  the  intelligence  community  to  redirect  resources  toward 
changing  requirements,  including  refocusing  economic  and  S&T  analyses  and  assessing 
capabilities  of  collection  systems  for  use  in  environmental  analysis,  and  to  identify  unique 
technologies  and  capabilities  that  may  have  commercial  applications. 

The  Director  of  OSTP  is  responsible  for  managing  the  nation's  telecommunications 
resources  during  wartime  crises  and  non-wartime  emergencies.    OSTP  works  closely  with  the 
National  Security  Council,  0MB,  and  the  National  Communications  Systems  to  improve  the 
readiness  and  effectiveness  of  the  Federal  Government  response  to  telecommunications 
crises. 

Military  space  operations  are  being  shaped  by  the  end  of  the  Cold  War  and  by  the 
need  for  a  closer  relationship  between  defense,  civil,  and  conmiercial  space  activities.    OSTP 
is  leading  White  House  efforts  to  define  national  policy  on  space  launch  and  excess  ballistic 
missiles  and  continues  to  coordinate  joint  Department  of  Defense  (DOD)  and  civil  aerospace 
programs. 

OSTP  assists  DOD  in  reorienting  missile  defense  programs  to  address  post-Cold  War 
dangers.    Policies  are  being  implemented  with  the  Ballistic  Missile  Defense  Organization  to 
technically  prepare  for  third  world  ballistic  missile  threats. 

OSTP  established  an  interagency  working  group  that  prepared  a  U.S.  position  on 
space  debris  and  space  nuclear  power.   This  position  was  accepted  by  the  U.N.  Committee 
on  the  Peaceful  Uses  of  Outer  Space. 
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Promoting  International  Cooperation  in  Science  and  Technology 

OSTP  leads  the  White  House  effort  to  coordinate  Federal  support  -  from  the 
Department  of  State  and  a  cluster  of  20  technical  agencies  -  for  international  cooperation  in 
science  and  technology.    As  part  of  this  effort,  OSTP  has  developed  bilateral  science  and 
technology  agreements.   OSTP  has  actively  participated  in  recent  negotiations  with  Canada, 
Australia,  the  European  Community  and  many  of  its  members  states,  including  Germany, 
France,  and  Italy.    It  successfully  led  the  U.S.  effort  to  conclude  negotiations  with  Japan  to 
renew  for  five  years  the  key  U.S. -Japan  Science  and  Technology  Agreement.    Under  OSTP 
leadership,  model  annexes  on  intellectual  property  rights  were  developed  for  S&T 
agreements,  since  adequate  protection  of  such  rights  remain  the  most  visible  obstacles  to 
concluding  S&T  agreements  with  our  major  partners. 

OSTP  led  the  White  House  effort  to  examine  the  character  and  magnitude  of  U.S.  - 
Russian  S&T  interactions  from  the  perspective  of  Federal  agencies,  the  private  for-profit 
sector,  and  academic  and  professional  institutions,  and  to  identify  barriers  affecting 
cooperation  and  propose  solutions.    It  has  promoted  the  use  of  Nunn-Lugar  funds  to  support 
a  Research  and  Development  Foundation  in  Russia. 

OSTP  led  successful  negotiations  for  a  new  Science  and  Technology  Agreement  with 
Russia  to  promote  bilateral  S&T  cooperation  and  support  Russian  reform  process.    Vice 
President  Gore  and  Russian  Prime  Minister  Chernomyrdin  signed  the  new  US-Russia  S&T 
Agreement  during  their  December  meeting  in  Moscow,  providing  a  new  framework  for  S&T 
cooperation  in  the  two  countries.   The  agreement  defines  overall  responsibility  and 
procedures  imder  which  cooperative  S&T  activities  will  be  supported,  and  provides  for  the 
full  protection  of  any  intellectual  property  that  results  from  cooperative  programs.     The  final 
agreement  on  the  treatment  of  intellectual  property  represents  an  important  advance  in  the 
bilateral  relationship  between  the  United  States  and  Russia,  and  paves  the  way  for 
cooperative  activities  not  only  in  the  areas  of  science  and  technology,  but  in  virtually  all 
fields  of  cooperation. 

During  the  December  meeting  with  Prime  Minister  Chernomyrdin,  the  Vice  President 
proposed  a  joint  study  on  strategies  for  shutting  down  the  two  remaining  Russian  military 
plutonium-production  reactors  still  operating  at  Tomsk.    These  two  reactors  and  a  third  near 
Krasnoyarsk  are  still  operating  -  nominally  because  they  provide  heat  and  electric  power  to 
the  nearby  populations.  OSTP  is  coordinating  White  House  response  and  providing  technical 
analysis  for  the  study. 

In  1993,  OSTP  led  efforts  to  renew  the  U.S. -Japan  Agreement  on  Science  and 
Technology.   The  1988  U.S. -Japan  Agreement  on  Science  and  Technology,  the  primary 
vehicle  for  coordinating  S&T  cooperation  between  the  two  countries,  was  due  to  expire  in 
June,  1993.   The  Agreement  was  formally  renewed  in  June  for  another  five  years  following  a 
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formal  meeting  of  the  U.S. -Japan  Joint  High  Level  Committee  in  May,  reestablishing  close 
ties  between  Japan  and  the  U.S.  in  science  and  technology.    S&T  Cooperation  with  China 
was  also  reestablished  in  1993.    OSTP  agreed  to  host  the  first  meeting  in  five  years  of  the 
Joint  Committee  under  the  U.S.-PRC  Agreement  on  Science  and  Technology,  tentatively 
scheduled  to  be  held  in  mid- April  1994. 

OSTP  led  U.S.  efforts  to  promote  international  collaboration  in  large  science 
programs  through  the  OECD  Megascience  Forum.    The  OECD  Megascience  Forum  in  1993 
addressed  issues  in  international  collaboration,  including  means  of  improving  coordination 
among  nations,  in  the  areas  of  astronomy,  oceanic  and  continental  deep  drilling,  global 
change  research  and  oceanography.    The  U.S.  hosted  the  experts  meeting  on  global  change 
research,  and  was  a  leader  in  discussions  on  deep  drilling  and  oceanography.    OSTP  led  the 
U.S.  delegation  to  each  of  the  Forum  meetings. 

Also  within  the  OECD,  OSTP  led  U.S.  efforts  in  drafting  a  report  by  the  Group  of 
National  Experts  on  Biotechnology  Safety  (GNE)  on  biofertilizers,  plants,  and  food  safety. 
GNE  activities  are  the  primary  forum  for  international  harmonization  of  biotechnology 
regulations.    In  the  area  of  trade,  OSTP  has  provided  significant  input  to  policy  discussions 
concerning  R&D  subsidies  and  GATT  negotiations. 

OSTP  implemented  a  review  of  U.S.  Policy  Toward  Fusion  Energy  and  the  International 
Thermonuclear  Experimental  Reactor  (ITER).    The  review  included  examination  of  the 
status  of  fusion  technology,  the  site  selection  process  for  ITER,  and  the  economic  viability  of 
fusion  energy.    This  effort  initiated  the  process  of  developing  a  recommendation  for  the 
President  on  the  future  of  U.S.  support  for  international  fusion  energy  research  programs. 

Sustaining  World  Leadership  in  the  Sciences 

OSTP  co-sponsored  a  forum  in  January  1994  to  consider  the  future  of  science  in  the 
national  interest.    The  purpose  of  the  meeting  was  to  provide  background  for  science  policy 
development  and  affirmation  of  the  Administration's  commitment  to  science,  mathematics, 
and  engineering.    This  commitment  extends  to  education  of  a  well-trained  workforce  and  of  a 
scientifically  literate  public.    The  effort  built  on  the  PCAST  report  "Renewing  the  Promise: 
Research-Intensive  Universities  and  the  Nation, "  which  concluded  that  if  the  U.S.  is  to 
maintain  its  scientific  and  technological  leadership,  universities  must  adapt  to  the  radical 
changes  caused  by  the  end  of  the  Cold  War,  the  emergence  of  a  highly  competitive  global 
economy,  and  limited  resources  for  the  foreseeable  future.    It  also  incorporated  findings  of 
the  report,  "Trends  in  the  Structure  of  Federal  Science  Support,"  prepared  by  the  working 
group  on  the  Structure  of  Science  Support  of  the  FCCSET  Committee  on  Physical, 
Mathematical,  and  Engineering  Science. 
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During  1993,  OSTP  worked  with  the  scientific  community  and  the  government 
science  agencies  on  a  number  of  issues  of  national  importance,  including  the  B-factory, 
support  of  the  Tevatron,  the  Advanced  Nuclear  Source,  and  other  physical  sciences 
initiatives.   OSTP  has  also  coordinated  an  interagency  approach  to  merit-based  support  of 
research  in  universities  located  in  states  with  small  per  capita  federal  fimding  of  R&D.   This 
has  been  predominantly  through  the  Experimental  Prograths  to  Stimulate  Competitive 
Research    An  OSTP  report  on  the  issue  has  been  influential  in  developing  this  response  to 
the  sense  of  regional  inequity  that  contributes  to  the  problem  of  earmarking  research  funds, 
which  has  grown  firom  $809  million  in  fiscal  year  1991  to  $1.7  billion  in  fiscal  year  1993. 


The  National  Sdence  and  Technology  Cwmcil 


On  November  23,  1993,  the  President  signed  Executive  Order  12881  establishing  the 
National  Science  and  Technology  Council  (NSTC).   The  President  chairs  the  NSTC,  and  the 
membership  includes:    the  Vice  President;  the  Secretaries  of  Agriculture,  Commerce, 
Defense,  Education,  Energy,  Health  and  Human  Services,  the  Interior,  Labor,  State,  and 
Transportation;  the  Directors  of  the  Office  of  Management  and  Budget  and  of  the  National 
Science  Foundation;  the  Administrators  of  the  Environmental  Protection  Agency  and  of  the 
National  Aeronautics  and  Space  Administration;  and  several  senior  White  House  officials. 
Other  departments  and  agencies  participate  in  NSTC  activities  as  appropriate,  and,  of  course, 
the  President  can  request  any  official's  participation  in  full  council  meetings  as  needed.    The 
NSTC  merges  and  expands  the  responsibilities  of  the  Federal  Coordinating  Council  for 
Science,  Engineering,  and  Technology,  the  National  Space  Council,  and  the  National  Critical 
Materials  Council. 

The  Executive  Order  calls  for  all  agencies  to  coordinate  science  and  technology  policy 
through  the  NSTC.    In  addition,  the  NSTC  is  specifically  directed  to  develop 
recommendations  on  research  and  development  budgets  that  reflect  national  goals  and  to 
provide  advice  to  OMB  concerning  individual  agencies'  R&D  budget  submissions. 
This  latter  function  has  been  the  top  priority  during  NSTC's  first  weeks.    We  have 
established  R&D  Coordinating  Committees  designed  to  enable  us  to  produce,  for  the  first 
time  in  the  Federal  Government's  history,  an  R&D  budget  request  that  fully  integrates  the 
missions  of  the  agencies  and  the  overarching  science  and  technology  requirements  of  the 
Nation.    NSTC  Committees  working  on  the  Fiscal  Year  1996  R&D  budget  request  include: 

•  Healdi,  Safety,  and  Food  R&D 

•  Fundamental  Science  Research 

•  Information  and  Communication  R&D 
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Environment  and  Natural  Resources  Research 

National  Security  R&D 

Civilian  Industrial  Technology  R&D 

Education  and  Training  R&D 

Transportation  R&D 

International  Science,  Engineering,  and  Technology  R&D 

Each  committee  operates  with  a  Department  Chair  (or  co-chairs),  a  White  House  Co-Chair, 
and  a  Department  Vice-Chair.    In  the  course  of  developing  budget  requests,  the  Committees 
will  assist  the  NSTC  in  establishing  priorities  for  research,  in  generating  criteria  for 
evaluating  progress  toward  national  goals  for  science  and  technology,  and  in  refining  those 
goals  as  science  and  technology  evolve.    NSTC's  role  in  crafting  R&D  budgets  that  capitalize 
on  ageiKy  strengths  and  eliminate  waste  and  duplication  in  these  stringent  budget  years  is 
critical  to  the  success  of  this  Administration  and  to  continued  government  support  for 
research. 

The  NSTC's  work  on  the  R&D  budget  builds  on  the  efforts  of  the  FCCSET,  which 
developed  six  interagency  cross-cutting  initiatives  for  the  FY  1994  budget.   These  initiatives 
are  in  the  following  areas:    (1)  global  change  research;  (2)  high  performance  computing  and 
conununications;  (3)  science,  mathematics,  engineering,  and  technology  education;  (4) 
advanced  materials  and  processing;  (5)  biotechnology  research;  and  (6)  advanced 
manufacturing  technology.   These  FCCSET  initiatives  are  an  important  part  of  the 
President's  economic  program  and  are  an  integral  part  of  the  President's  overall  strategy  for 
science  and  technology. 

In  addition  to  coordinating  the  six  R&D  Initiatives,  FCCSET  published  a  number  of 
reports  in  FY  1993,  including: 

An  Overview  of  Federal  Food  Safety  Research.  Including  Emergine  Research  Needs  for  the 
EuQiie  -  A  report  of  the  Working  Group  on  Food  Safety  Research  of  the  Committee  on 
Food,  Agriculture  and  Forestry  Research  (January  1993).    This  report  is  the  culmination  of 
an  intensive,  two-year  examination  of  the  roles  and  activities  of  Federal  agencies  conducting, 
funding,  or  overseeing  food  safety  research. 

Federal  Research  Programs  in  Superconductivity  -  A  report  of  the  Working  Group  on 
Superconductivity  of  the  Committee  on  Industry  and  Technology  (January  1993).     This 
document,    the  fifth  in  a  series  of  reports  which  began  in  1988,  provides  a  comprehensive 
view  of  the  federally-supported  research  and  development  in  the  areas  of  superconductivity 
and  superconducting  materials. 

The  Human  Immunodeficiency  Virus  Vaccine  Challenge:    Issues  in  Development  and 
International  Trials  -  A  report  of  the  Working  Group  on  HIV  Vaccine  Development  and 


467 


- 11 


International  Field  Trials  of  die  Committee  on  Life  Sciences  and  Health.   The  report 
provides  a  basis  for  making  decisions  about:  1)  which  candidate  HTV  vaccines  to  test;  and  2) 
when  and  where  to  begin  international  field  trials. 

In  the  National  Interest:    The  Federal  Government  and  Research  Intensive  Universities  -  A 
report  by  the  Ad  Hoc  Working  Group  on  Research  Intensive  Universities  and  the  Federal 
Government  (December  1992).   The  report  presents  a  joint  perspective  on  the  relationship 
between  seventeen  research-supporting  Federal  agencies  and  the  Nation's  research-intensive 
universities.   The  FCCSET  report  is  a  companion  to  the  report  of  the  President's  Council  of 
Advisors  on  Science  and  Technology  (PCAST)  titled  Renewing  the  Promise:    Research- 
Intensive  Universities  and  the  Nation.   The  FCCSET  report  makes  a  series  of 
recommendations  that  are  generally  in  consonance  with  those  of  the  PCAST  report. 

Machine  Translation  Technology  -  A  report  of  the  Working  Group  on  Machine  Translation 
of  the  Conmiittee  on  Industry  and  Technology  (January  1993).   This  report  highlights  the 
major  known  translation  needs  and  activities  of  intelligence,  defense,  and  civilian  Federal 
agencies. 

National  Atmospheric  Sciences  Program:    Fiscal  Years  1987-1990  -  A  report  of  the 
Subcommittee  on  Atmospheric  Research  of  the  Committee  on  Earth  and  Environmental 
Sciences  (December  1992).   This  report  describes  the  atmospheric  sciences  research 
programs  of  the  agencies  that  are  members  of  the  Subcommittee  on  Atmospheric  Research  of 
the  Committee  on  Earth  and  Environmental  Sciences. 

Padiways  to  Excellence:    A  Federal  Strategy  for  Science.  Mathematics.  Engineering  and 
Technology  Education.  FY  1994-1998  -  A  report  by  the  Strategic  Plan  Working  Group  of  the 
Conunittee  on  Education  and  Human  Resources  (January  1993).   The  report  presents  clearly 
identified,  measurable  milestones  and  objectives  in  seven  program  categories,  deUverable 
between  1994  and  1998. 

Title  V  Report  -  A  central  reference  document  that  annually  reviews  illustrative  international 
science  and  technology  themes  and  provides  a  database  on  U.S.  international  S&T 
agreements  (January  1993). 

Trends  in  the  Structure  of  Federal  Science  Support  -  A  report  by  the  Working  Group  on  the 
Structure  of  Science  Support  of  the  Committee  on  Physical,  Mathematical,  and  Engineering 
ScieiKes  (December  1992).   This  report  provides  a  novel  profile  of  trends  in  research 
funding  by  the  seven  major  research  and  development  ageiKies  of  the  Federal  govenmient. 
Focusing  on  selected  themes  such  as  support  for  individual  investigators,  research  teams, 
centers,  and  research  facilities,  the  descriptions  presented  provide  an  instructive  complement 
to  traditional  program  summaries  and  budget  tables. 
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The  President's  Committee  of  Advisors  on  Science  and  Technology 


Also  on  November  23,  1993,  the  President  established  the  President's  Committee  of 
Advisors  on  Science  and  Technology  (PCAST)  to: 

•  advise  the  President  on  matters  involving  science  and  technology;  and 

•  assist  the  National  Science  and  Technology  Council  in  securing  private  sector 
involvement  in  its  activities. 

The  direct  link  to  the  activities  of  the  NSTC  reflects  our  intention  to  incorporate 
advice  from  the  private  sector  in  developing  the  science  and  technology  budgets  and  policies 
of  this  Administration  and  our  intention  to  secure  private  sector  advice  on  the  implementation 
and  evaluation  of  budgets  and  policies.   PCAST  will  include  the  Assistant  to  the  President 
for  Science  and  Technology  and  luminaries  from  the  private  sector  representative  of  the 
diverse  perspectives  and  expertise  in  this  Nation's  investments  in  science  and  technology. 

The  new  advisory  committee  is  a  successor  organization  to  the  PCAST  that  served 
President  Bush.   The  members  of  the  former  PCAST  met  with  then  President  Bush  in 
December  1992  to  present  the  following  reports: 

Achieving  the  Promise  of  the  Bioscience  Revolution:    The  Role  of  the  Federal 
Government.  Daniel  Nathans,  Chairman 

High  Performance  Computing  and  Communications  Panel  Report.  Solomon 
Buchsbaum,  Chairman 

laming  to  Meet  the  Science  and  Technology  Challenge.  Peter  Likins  and  Charles 
Drake,  Co-chairmen 

MegaprojecLs  in  the  Sciences.  John  McTague,  Chairman 

Renewing  the  Promise:    Research-Intensive  Universities  and  the  Nation.  David 
Packard,  Chairman,  and  Harold  Shapiro,  Vice  Chairman 

Science.  Technology,  and  National  Security.  Solomon  Buchsbaum  and  John  S.  Foster, 
Co-chairmen 

Technology  and  the  American  Standard  of  Living.  Ralph  Gomory,  Chairman 
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